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INTF?. O D U C T I O N 
India is predominantly an ag r i cu l tu ra l country 
where roughly 70 per cent of i t s population ha;, remained 
engaged in ag r i cu l tu re . Inspi te of such a huge percentage 
of population engaged in agr icu l ture most of the poeple are 
i l l - f e d and undernourished, T|)e i l l health leads to reduced 
capacity of work. I'he reduced capacity of work leads to 
poverty which in tarn leads to undernourishment and i l l -
hea l th . 
I l l - h e a l t h ^reducedcapacity to work ^poverty—?under-
nourishment ^s-ill-health. 
So, there is need to improve both the quanti ty and 
qual i ty of diet .To feed more people with b e t t e r qual i ty of 
d i e t , agricultux^al production has to be increased through 
increased product ivi ty . 
India has achieved near self -suff ic iency in food-
g ra in s . She also maintains a buffer-stocks of about 20 mdillion 
tonnes of wheat and 10 mill ion tonnes of r i c e . Agriculture 
has a lso become more r e s i l i e n t and can cope with adverse 
weather condit ion, but s t i l l with the increase in population 
the nu t r i t i on of the population is not only to be maintained 
but a lso to be improved. 
Uttar Fradenh is one of the la rges t and most compact 
s t a t e of the Republic of India and l i e s between l a t i t u d e s 23"52' 
to 31° 28' North and between 77° 04' and 8h° 38 ' East 
longi tudes. I t has a length of about 650 km. from east 
to west and 240 km. from north to south, and covers an 
area of 2,9^, 363 sq.km, of which 48,034 sq.km, (l6.30%) 
forms a h i l l y t r a c t in the north and the remaining 
2^6,329 Sq.km, i s a plain area and accounts for 83.70 
per cent, 
Ut tar Pradesh has well marked f r o n t i e r s . The 
northern boundry of the s t a t e forms the in te rna t iona l 
boundry with Tibet and Nepal. I t runs f i r s t through the 
Himalayas and then eastward along the f o o t - h i l l s . The 
e n t i r e eastern boundry of the s t a t e runs with Bihar. The 
southern boundry of the s t a t e runs with Madhya Pradesh 
on the north west and in the West l i e the s t a t e af 
Himachal Pradesh and Haryana and Delhi and Rajasthan r e s -
pec t ive ly . 
In terms of natural features the r ivers Kali and 
Mohan from the north eastern boundry, the Gandak, Ghaghara, 
Ganga and Karmnasa form par t of the eastern and south -
eastern boundries ; the Dhaffan form part of the south west-
e m boundary ; the Yamuna forms part of the western boundary 
and the Tons forms part of the north western boundarry. Simi-
l a r l y the Himalayas forms the northern boundary and the 
Dundwa range forms for a short distance the boundary v;ith 
Nepal. 
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For administrative purposes during 1981 (census year) 
the state had been divided into 56 districts ( Fig.l), 
The main objects of dissert'-^ tion are as follov/s: 
1. Study of the brotid trends in area out put and yields of 
main crops, such as wheat, barley, rice, sugarcane ,grara 
maize etc. in Uttar Pradesh and India,Since 1951 
2. Study of population trends in Uttar Pradesh and In India 
since 1951. 
3. Projections of demands of foodgrains and population in the 
state on the basis of data available (1981), 
4. Concept and measurement of agricultural productivity and 
efficiency. 
The whole dissertation is divided into five chapters 
Each chapter deals with a specific issue. 
The first chapter includs the concept of agricultural 
productivity and agricultural efficiency, and differences 
between two. 
Chapter two comparises the various methods about the 
measurement of agricultural productivity. 
Chapter three examines various factors affecting 
the agricultural productivity such as climate, soil , manure 
and fertilizer etc. 
The fourth chapter deals with growth of population and 
food supply in India since 1951 to 1981. This chapter also 
studies the trends of food problemin India, 
Chapter five presents an outline of food problem 
and population growth in the selected region of Uttar Pradesh 
from 1951-81. 
C H A P T E R ~ 1 
CONCEPT OF AGRICULTUi^ L PRODUCTIVITY AND AGRICULTURi'iL 
EFFICIENCY : 
India i s predominently an a g r i c u l t u r a l 
count ry , where the major i ty of popula t ion depends 
on a g r i c u l t u r a l a c t i v i t i e s . The concept of a g r i c u l t -
u r a l p roduc t i v ty , e f f i c i ency and i t s rnessurement 
assumes g r e a t s i g n i f i c a n c e . 
With the growth of popula t ion a t a r a t e 
of about 2,4 per cent pe r annum, the measurement of 
a g r i c u l t u r a l p r o d u c t i v i t y should not only help in 
l o c a t i n g the r eg iona l inbalance in p rod ' !c t ion ,bu t a l s o 
suggest the methods, how product ion and p r o d u c t i v i t y can 
be increased t o feed the growing m i l l i o n s . 
The inc reas ing p ressure of popula t ion on 
the l i m i t t e d land resources i s a ma t t e r of concern. 
T h e , t o t a l area of the country i s about ^286590 sq.kra. 
out of t h i s only 30 o ig c u l t i v a b l e area which i s 
985,977 sq.km. In view of the l i m i t t e d land re sources 
i t becomes necessary t h a t the land i s u t i l i z e d t o the 
maximum capaci ty and the p r o d u c t i v i t y per hec t a r e i s 
a l s o inc reased . 
CONCEPT OF AGRICULTUR^ \L PRODUCTIVITY; 
In recent years many attempts have been 
made to define the connotation of agricultural prod-
uctivity, A good deal of literature on this exists. 
Productivity is not synonym of "fertility" 
Shafi (1984) defines, the power of agriculture in a 
particular region to produce crops without regard to 
whether that power is due to bounty of nature or to 
the efforts of man. On the other hand, fertility denotes 
the ability of soil to provide all the essential plant 
nutrients in a available form and in a suitable balance 
for the plant growth. 
According to Dwett , productivity express 
the varying relationship between agricultural output 
and one of the major input, like land or labour or 
capital other components remaining the same,At 23rd 
1, Shafi, M.; "Agricultural productivity and regional 
imbalance," N,Delhi, 1964. page.1^8. 
2, liwett,K.K.; "Indian Economics? Delhi 1966,p.66. 
3 
annual conference of Indian society of agricultural 
economics, some economists suggested that the yield 
per acre should be considered as indicator of agri-
cultural productivity. Many objectiorewere raised 
against this view because it considered only land 
which is ^ust one factor of production while other 
factors are also responsible. It was suggested that 
productivity could also be measured in terms of per 
unit of labour and different regions compared on that 
basis. 
Productivity in economics is the ratio 
of what is proJuced to what is required to produce 
it. It means the productivity is the ratio of out 
put and input (labour and raw materials ) .This ratio 
is in the form of average empressing the total output 
(production ) of same category of goods divided by 
the total inputs (labour or raw materials ) . 
3. Agricultural development and productivity."Indian 
Journal of Agricultural Economics, " vol.19 No.1 
1964, pp-168. 
A. Encyclopedia Britanice , V.15 Ed.15 1974. 
Productivity » Total number of output 
Total number of inputs 
Jackie, Smith in "Dictionary, of Geography" 
mentioned the meaning of agricultural productivity as 
"The yield that is obtained from a unit of land or the 
yidld of the land is capable of producing^' 
Jhonson points out "The productivity is the ratio 
of output or product to an input or group of inputs. 
Frequently used, productivity measure in agriculture are 
yield of crops per Unit of land, output per animal, or out-
put per worker. Such productivity measures may be for a 
" 6 
specific time and place . 
Productivity is a difficult theme both conceptua-
lly and in terms of measurement and any defination that is 
adopted is bound to meet objections. It is.important to 
remember that productivity is a physical rather than a value 
concept and describe the changing relation between output 
7 
and major inputs like land, labour and capital, Vidya Sagar 
§. Jackie,Smith, : Dictionary of Geographer, New Delhi, 1984. 
a. 
6, Jhonson, D.Gale : "Agricultural productivity".Encyclopaedia 
of Economics, (edited by ) New York 1982, 
p.22. 
7, Rao, V.K.R.V. : Agricultural production and productivity 
during the plan ' period : A review of 
post and the same reflection in futures 
Reading in Agricultural development,1968, 
p.66 
and Kanta Ahuja (1977) are of the opinion that 
the productivity of a regi-on is a composite phenomenon, 
which includes not only the yields rate but also the 
cropping pattern quality of the produce, as well as 
productivity , i.e. return per unit of many other 
factors. 
Productivity of a crop depends on a number of 
complex factors such as soil, climate, water supply, 
fert;ili2ers, the application of pecticides and insecti-
cides. The soil and climate, however, influence the over 
all production of crops. Soil fertility is not entirely 
dependent on soil. It depends also on climate, which 
determines the temperature conditions and supply of 
water in the rainfall, A soil that would grows bumper 
crops in the low lands would y'«?ld very poorly if located 
3000 ft. up on the mountanousvregion suitable climate is a 
*/ 
necessary factor for good production. 
Prof, Stamp while attempting to measure crop, 
productivity per unit area emphasises that area! differ-
ences in crop productivity are the result of partly of 
8, Sagar Vidhya and Kanta Ahuia "Agricultur-1 
Productivity in Ra.iasthan "Indian Journal of Agricultural 
Economics, Vol, 32 No.2,1977, Bombay p,5.^ . 
9>Prof M.Shafi quoted to Prof.Stamn in his article, 
Measurement of A/;,ricultural productivity oC t'-^e 
Great Indian i'lain-s^ , Ge^ r^;apher,V^ 9 No.1,1972,p.4. 
natural advantages of climate and partly of farming 
Q 
efficiency , The increase in agricultural productivity 
is largely related to the choice of inputs, and their 
relative quantities, the techniques and skills with 
which they are utilized in the production processes 
10 
and the output that they produce. 
Thus agricultural productivity can be measured by 
the produce from a unit area obtained with the help of 
natural advant c -s as well as the applicj.tion of inputs. 
AGRICULTURAL EFFICi;!.NCY : 
Efficiency in economics is defined as the output 
per unit of input, but the word has been used in tech-
nical literature as a kind of expression of the art 
of securing and increasing in inputs.Increase in efficiency 
Whether in industry or agriculture, is generally the 
result of a more efficient ur,e of some or of all the 
factors of the production e.g. land labour and c pital. 
The problem of production efficiency has been investigated 
10. Shafi , M,:"Keasurement of Agricultural productivity 
of the great Indian plains),' Geographer V. 19, 
No.1 1972 p.5. 
by many scholars, at more than one level. It 
has been analysed in terms of the relationship of 
acquisition cost and value of marginal product of 
different inputs. \i?hether the scale of operation 
makes difference to the efficiency of the use 
of inputs is investigated with the help of size of 
holding and various indicators of efficiency.A 
major contribution in this respect has been the 
debate on the relationship between the yield per 
acre and the size of holdings and various indicators 
of efficiency. A major contribution in this respect 
has been the debate on the relationship between the 
yield per acre and the size of holdings. Several 
contribution have been made and different issues 
raised in this regard, Saxon thinks that the term 
efficiency is generally used, rathfer broadly, to 
denote the ratio of output to any or all associated 
inputs, in real terms. 
12 Kendrick is of the opinion that the. story of 
efficiency is theratio of out put to input. 
11. Saxson , E.A. : N.P.C. Journal, New Delhi 1956,Vol.6 
12, Kendrick, J.'Af,; Productivity trends in United States 
Gen, Series II, Princeton, 1961,p,6. 
8 
Another definition is efficiency is the 
relationship in Physical quantities between inputs 
and outputs. 
Agricultural efficiency by trying to find out 
the degree of Correlation between the agricultural 
yield on the one hand and climatic and edaphic factors 
14 
on the other hand. 
The agricultural efficiency is not only the function 
land in which the production increase and developed the 
better quality of the production, during her paper Singh 
State that agricultural efficiency is a function of 
physical and socio-economic factors.The characteristics 
are dynamic and therefore, the regions of agricultural 
efficiency may also be highly dynamic,The agricultural 
efficiency may described as the maximum return from the 
land under the prevailing physico-cultural environment 
with the application of human efforts at the-existing 
15 
level of development . 
The agricultural efficiency is the maximum return 
from the land (soil). It is a result of the nytural 
13. OECD 1961, Concept of productivity measures in Agricpltur 
1^, Sinha quoted the work of Wallace, H,A, in his article, 
Agricultural efficiency in India, Geogrnpher Vol.15, 
1968 .page 102. 
15. Singh, A.L. New measurement of agricultural efficiency, 
Geographer, V.22. N.I , 1975. 
advantages of the soil, and the climate on the one 
hand and the farming technique on the other. And 
it influencing on the economy of the area, indirectly 
to the development of the human levels. 
The naturfl advantages of the soil and climate 
for a particular area is the constant phenomena .With 
the help of new techniques , fertilizers, and enginee-
ring, we can change only in the soil. Besides these 
natural factors with the help of the other factors we 
can increase agricultural efficiency. 
Agricultural efficiency can be determined by sever'1 
methods. One of them is to measure it in terms of output 
per unit area while another is to determine it in terms 
of output per worker. Still another method is to as^ .es 
it by the value of agricultural output;The simplest of sll 
the methods of fudging the agricultural«WiMSL efficiency, 
however , consists in the measurement of out put per unit 
area. 
The above discussion divulges that the agricultural 
productivity is the yield of the per unit area of the 
land, and when v;e say agricultural efficiency it means 
that how much efficient is the land. For example 'in the 
10 
raountanous region, gives ene ton yield per hectare 
and in the plain area three tonnes yield per hectares, 
this yield per hectare is the productivity of the region, 
and flactuation of the production between two lands . 
Unit is the efficiency of that lands. 3o the agricultural 
productivity should be the ratio of output and input 
with relation to the efficiency of field. 
C Fi A P T E R - I I 
MEASUREMENT OF AGPJCULTllRAL PROOJCTiVITY 
n i l • •' i '• '• 
One of the important problem in raising agricultural 
productivity is first to examine the existing productivity in a 
an area and evolve methods for measuring it,This will help 
in delineating on the map agricultural productivity regions. 
Regions which are of low productivity can be known, and 
methods for their improvements can be applied. 
There is substantial literature available relating 
to the methodological procedures, for measuring product-
ivity in agriculture .Prof. Stamp, while attempting to 
measure crop productivity per unit area, emphasig thr.t 
areal differences in crop productivity are the result 
partly of natural advantages of climate and partly of 
fanning efficiency .The increase In ^ 'gricultural product-
ivity is largely related to the choice of inputs, and 
their relative quantities, the techniques and the skill 
with which they are utilized in the production process. 
Another method is to asses the value of agricultural out 
put. Agricultural productivity has also been measured in 
12 
terms, of per uni t of fai-^ rr: labour , I t cnn a lso be measured 
by determining outout in r e l a t ion to input or input -output 
r a t i o , and p r o f i t a b i l i t y of farming measured in terras of 
the te turn for the sum of human effor ts . 
Agricultural productivi ty can a lso be measured 
in terms of grain equivalents per head of population or 
giving weightage to the ranking order of the output per 
uni t ares with the proportionate share under crops,,Another 
method^ could be cnlr-ulate the index number of ag r i cu l tu ra l 
efficiency by expressing the carrying capacity in terms of 
population of the components enumeration uni t as a percentage 
of the carrying capacity &r the en t i re region. 
The apiiroach of "^'-.rain-equivalent "was used for 
the firs;- time by Jhon Lossing Buck. He real ized tha t in a 
subsistance agr icu l tu ra l economy as '.vas prev-alent in china, 
productivi ty expres.-ed in terms of monetary value had no 
meaning, bt^ause most of the crop may grown for personel 
consumption, and only a small part of i t could be sold for 
cash.Thus in such an economy the best approach appenrd 
1. Buck, J .L , ; land u t i l i z a t i o n in China, Vol. 1 , University 
of Nanking, 1937. 
13 
to be a KJtogrdm of grain . Taking the kilogram of food 
g ra imas a measure, he considered a l l the crains to be 
equal in food value. He converted a l l the other products 
2 into "grain-equivalent " of v/heat. Devires attomped a 
modification of Buck's m thod by expressing a l l out ut 
of grains in Asian Countries in terras of milled r ice 
per head of population". De y i res "r ice-equivalent" was 
based on according to the loc^l market price of each grain . 
Another modification of t h i s was presented by d a r k and 
Haswell , v^ho expressed the outnut in terms of Kilogram 
of "Wheat equivalent" per p rson. The scale accords with 
the weighing sysfin used by the the Food and Agr icu l tura l 
Qrganisation of the United Nations, The F.A.O, weighing 
system is based on the regional wheat r e l a t ive pr ice 
weights. In th i s scale t o t a l ag r i cy l tu r -1 production is 
expressed in tenns ot Kilogr-ms of "economic wheat equi-
valent per per annum." 
In the approach v/hich works on the basis of 
the acre-yield s t a t i s t i c s of crops, the ef l ic iency of agri-
cul ture i s probably be t t r indicated. The s p a t i a l va r i a -
t ions in physical output from land i s the resu l t pa r t ly of 
2. De Vires, Baroud, A.;^Exp-ort experience of developing 
Councries Batlimore, 1967,pp.86. 
5, Clark, C. and Ilabv-ell, li. The Economics of subslst-mce 
Agriculture London,1967.PP«56-73. 
A. F.A.O. Production ye--r Book. I96O , vol.9 No.3 pp.12-lA 
14 
Natura l environmenr and pa r ty of the human a c t i v i t i e r ; . 
A measure f o r determining a g r i c u l t u r a l e f f i c i e n c y v;as 
evolved by Prof. M.G. Kendall^, Who devised a system 
or "ranking c o e f f i c i e n t s , "To ob ta in the ranking co-
e f f i c i e n t , f i r s t the enumeration u n i t s were ranked to 
t h e a c r e - y i e l d for each of the s e l e c t e d c rops , then 
sura of the rank occuiued by the u n i t was d iv ided by he 
number of c rops , t b ob ta in the average rank of the u n i t . 
Stamp app l ied K e n d a l l ' s ranking c o - e f f i c i e n t 
technique on an in te r i a t l o n a l l e v e l in o rder t o determine 
a g r i c u l t u r a l e f l i c i e n c y of twenty c o u n t r i e s , and 
obtained the ranking c o - e f f i c i e n t based on the a c r e -
y i e l d of nine s e l e c t e d crops.The countries were p laced in 
o rder of output pe r acre fo r each c rop . The p l aces occupied 
by each country in re.-.|)ect to the s e l ec t ed cro]j wero then 
averaged, and from th(\;.e ave rages , the ranking c o - e f f i c i e n t 
of a g r c u l t u r a l e f f i c i^ ncy of eoch country was obta ined 
If a country '.;•).< a t tii > top of every l i s t , i t would havf 
a r'anking co -e f f i c i e r ] ' of one, and i f i t wer^ e a t trK^-botfom 
of every 1 i;>t it wouLJ h iv a r'<uikin£ co-eff icicMiL eijunl 
5 . Kendal l , M.G.: The Geographical d i s t r i b u t i o n of Crop p ro -
duct i v i t y in England, Journa l of t he Poval 
Satl. ' j i . leal 3oci<-ty Vol. 5? ,1939 pp .21-48 . 
6 . Stamp, L.D. : The measurement of A g r i c u l t u r a l e f f i c i ency with 
s p e c i a l re ference t o Ind i a , S i l v e r Jublee 
souvenir volume Indian Goouraphical Socie ty 
1952 -pp .177-78 . 
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to the t o t a l number of countries concerned. 
In India j-anking co-eff ic ient technique v/as f i r s t 
r~f 
applied by Prof. K.Shari '' for measuring tVie agr icul tu al 
efficiency of Uttar Praot-sh o n the basis of acre-yie lds of 
eight selected ci^ops in each forty eight district.-, of lb'? 
s t a t e . 
The weakness in ranking co-eff ic ients method was 
Q 
removed by^the approach made by Sapre and Deshpande. They have 
modified the ranking co-eff ic ient approach by giving weighted 
average of rank instead of the simple average of n^nks. The 
weights for ranks of various crops are proportional to the 
percentage of crop land under each crop. The weighted average 
of ranks, seems to havi an inherent weakness which a r i s e s from 
the neglect of not taking into account the harvested land of 
crop that matters in oT^oduction and acreyield are re la ted to harves-
ted crop cu t t ing . The agr icu l tu ra l efficiency needs to be measured 
in terms of harvested area-
7. Shafi , M, : H asui*-ii' -l. of Agricultural efficiency i'i Utt.ar 
Pradesh '•'•ctniomic Geography, VQI, 3f, No,4, 
I960, pa.?96 -305. 
8, Sapre, S.G.& Deshp in..'e,V.D,: In t e r -d i s t r i c tva r i a t io r i s 
in Agricultural efficiency in Maharashtra s t a t e 
Indian Journal of Agricultural Economics, Vol,19 
r^ o.1 1W pp.^42 -^55. 
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r a t h e r than the cropped a r e a . The b e t t e r perfo^nnances in 
a r e a l ha rves t ing a re determined by the ' e f fec t ive va lue of 
r a i n f a l l and i r r i g a t i o n e f f i c i e n c y . For example enumeration 
Unit 'A' has i-ank 2 on the b a s i s of v/Vieat ac re y i e l d and 
occupied 40 per cent of the t o t a l crop land , ran-k 4 on the 
b a s i s of t o t a l crop land area occupied 10 per c-nt rank 10 
on the b a s i s of unuz a c r e y i e l d and occupied 25 per cent of 
t h e crop land ar . :a . Thus the weighted average of t h e ranks 
would be (2 x AO) +(i-x10) + (lOx25>' = 370,'The sum (370) i s 
d iv ided by sum of the v/eights 370/75 = 4 .9 , according to 
Kenda l l ' s method i t would have been 2+4+10 = 1 6 d iv ided 
by the number of crops a s 16/3 - 5 . 3 . 
9 
Ganguly in h i s . s tudy of the Ganges 
vallj^y used nine le^iding crops and fo r each crop he c a l c u l a t e d 
t h e y i e l d index by: 
a c r e y i e l d of crop ' a ' in the comporient area u n i t .QQ 
a c r e y i e l d of crop ' a ' in the e n t i r e reg ion 
A refinement in the Sapre and Deshpande's 
10 
weighted average of the ranks has been done by Bhatia ^, in 
determining the a g r i c u l t u r a l e f f i c i e n c y in U t t a r Pradesh. 
9 . Ganguly B.N.: Trends of Agr i cu l tu re and popula t ion in the 
Qan.:7:es v a l l e y , London 1933 pp. 93-94 
10. Bha t i a , So: A new measure of A g r i c u l t u r a l e f f i c i e n c y in 
U t t a r Pradesh, Ind ia , SconomIc Geograohy 
Vol. 43 No.3 196';^pp. 2^8. 
17 
He first calculated the yield indices of various 
crops and multiplied them by the perc "iitages 'of 
cropland under differfnt crops and divided sura of 
these by the sum of percentages of crop land under 
the different crops. This may be expressed as : 
(i) lya = - ^ — x100 
V/here 
lya = yield index of crop 'a' 
¥c = Acre yield of crop'a' in the component 
Unit 
Yr = Acre yield of crop 'a' in the entire 
region 
( • • ) E ~ y^-'-' -^  ca + ly b X Cb •<• lyn x Cn 
Ca + Cb + Cn 
vihe re 
Ei = Agricultural efficiency index 
lya,lya,lyn = Yield indices of various crops 
Ca, Cb, Cn = Percentages of cr(jp land under different crcips, 
The ranking coeffiqient on the basis of average 
would therefore, be based and nfay not bo present a correct 
of agriculrural efficiency. 
15 
11 
iiynedi while d e s c r i o m g geo^-rapnical types 
of a g r i c u l t u r e in iiungary r e f e r s to a formula fo r as.M'Ssing 
the p r o d u c t i v i t y . His formula fo r a s s e s s i n g p r o d u c t i v i t y 
c o - e f f i c i e n t would be read as follov/s : -
Y _ __ _T 
Yn Tn 
V/here 
Y = Total yield of the selected crop in unit area: 
Yn = Total yield of crop at the national level 
T = Tot--. 1 cropped area of the unit 
Tn = Total cropped area at the national level 
i^ rof. Shafi adopted this method to det-rinine 
the productivity index in respect of twelve food crops of 
12 
I n d i a . A modi f ica t ion method of Enyedi ' s was p resen ted by 
Shafi (1972) -^  in w'nich the suromition of the t o t a l yielc] cjf 
a l l the crops in t:.he d i s t r i c t i s d iv ided by thf^  tot ,? l aroni 
under the crops considered in the d i s t r i c t s and p o s i t i o n 
thus obtained i s examined in r e l a t i o n t o !-h'-'tofei. • '••-1^ of 
a l l the crops considered a t the n a t i o n a l l e v e l d iv ided by :-
1 1 . Enyedi,G.Y. Geo.&^niphical Tyies of A g r i c u l t u r e , Applied 
:c0;-:raphy in Hungary, feuaapest, 1964 jpp.SI '' 
12. Shaf i , K., "Measurement of^  Crop p r o d u c t i v i t y in India'] 
P r e s i d e n t i a l ad re s s to Indian counci l of 
,';jeo''-':rapher Indian Science congress Khara^pur, 
1970. ^^ 
13 . Sha f i , M., Measurement of A g r i c u l t u r a l p r o d u c t i v i t y oi 
the Great Indian P l a i n s , The Geogrcnher Volj XIX 
N^-J, ^•Jl2 pp -9 . 
t h e t o t a l area under those c rops . The niodified 
formula would be road as follows : 
19 
yw 
t 
n ) : ( Yw Yr n) 
Or t '" • T 
liVhere 
y.'v/, y r = Lf)-al y i e l d of rt^spectlve crop in the 
d i s t r i c t 
Yw (r -: t o t a l y ie ld of r " s p e c t i v e Cfo[) ot the n a t i o n a l 
1 evel 
t = .••rea p lan ted under the croo in the d i - t r i c t 
T - area p lan ted under the crop a t t he n a t i o n a l 
levr- l . 
o inPi '' has evolved a new technique for th-• 
ineasur;'rne,rt of a l i c u l t u n ? ! e f f i c l e t i cy , v;hiic i consir>t oC the 
measurement of c-;i-rying c a a c i L y per u n i t area L-J leriiis of 
popula t ion in r e l a t i o n to output per un i t a r e a . 
( i ) cp = 
Cp . 
Co = 
Co 
Sn 
Carrying": capaci ty 
Ca lor ic ou ".put 
14. Singh, J a s b i r : A new Technique for Measuring A g r i c u l t u r a l 
e f f i c i ency in Haryana, The Geogra.:her Vol.XIX 
No.1 1972,pp.14-33. ^ 
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Sn = Standard nutrition for ingestion in calorics pf-r 
person per annura. 
He expressed it as a percentage of tho 
carrying capacixy in the entire re(^ :ion to obL.-'in in:ipx 
numbers, which sive ^ea i.re of the agricultural efficipncy 
of the areal unit r'?lativp to the entire re>-;ion. The above 
formula may be ex[,rested as. 
C 
pr 
Where 
lae = inciex number of a g r i c j l t u r a l e f f i c i no ^ of 
an enumeration u n i t , 
epe = carryinj . capac i ty in terms of popul . ' t ion 
L- . com jonent enumeration u n i t , 
cpr = th • ccr . -in;^ , capac i ty in t>;e en', i r^ r //\r.n 
ill- CMti j . -T'^ d the tolIOAin^ po nl : wnilt-
meai^ur NJ, ttje iti'.* \ fiUinbL-r of a ;riciil Lur-a L e f f i c i ency . 
i , the acre y i e l d s oi each crop . 
2 . tiie shar ing of Li--jrv.-stco land by the d i f e r c n t c r o ^ s . 
3 . t he a j r i c j l t u r a l land ocoupance by c e r e a l s , pu l ses 
food cro ' is , and o i l seed^^ covering 85 t o '"'S per cent 
of the harvt" led land for a s s c s ^ i n - fanning e f f i c i ' n c y , 
4. tht t o t a l c e d u c l ' o ; in th.- form of disap^i-a » '^;nce -mi 
consumption from tho tot;~ I ' ro s s production lo-iv' <" 
behind production a v a i l a b l e fo r human ^ S fuf?]. ; 
3 . t he d i f f e r n t i a l c a l o r i f i c va lue of each crop, and 
21 
c a l o r i e s a v a i l a b l e for inge.^tion per unit, a r e a , and 
6. the s tandard n u t r i t i o n u n i t G.:l.irnat;?:j by g iv ing v/ei,-;htage 
t o the propoi ' t ions of a';;;;e / sex groups , lactaLi.r ' ; tuotners, 
pregnan" motlior ant; typ-'^ of v/ork in which ru ra l i'O-u !;'itinn i.s 
engaged. 
nu;. t in ton and Valkenburg, adoj^tcd a d i f f e r e n t 
method for meisurnn . the i n t e s i t y of a-^r i c u l t u r a l [)roduction. 
They considered the ; ) roduct iv i ty of land per ac re on the b a s i s 
of e igh t very v;idely r a i sed crops in ii^urope. For each crop, 
the average yieJd p-^r ac re for i^^urope as a whole was tak-n as 
an index of 100, and the s p e c i f i c y i e ld in each country was ; 
16 
c a l c u l a t e d accordin,_,ly. This method was a l s o gppli i 'd by sh'-:f|; 
t o measure the i n t e n s i t y of a g r i c u l t u r e in th.? d is t r ic t , - - of : 
U t t a r Pradesh, -'lil':-: Commenting on t h i s method Shaft says t h a t 
" t h i s method atie-iifc to measure the r e l a t i v e p r o d u c t i v i t y 
from an a r b i t a r y s tandard curve and sufi 'ers fro::; hh:^  saine de fec t s 
as the ranking c o - e f f i c i e n t method. 
17 
Hirsch has suggest:ed "Crop yield index as the basis 
of productivity n;er; -urement. It expresses the average of the 
yields of various crops on a farm relative^ to the yields of the 
I • • • • — ^ W ^ W ^ W I ^ l — M I M I H I I l l ^ . . I — . .IM—I • . — • I . . I I I - — . — . ^ M M — — • — — — 1 1 I l l ^ W i m I ! • • — W ^ — — — — • — — — » ^ — !!•• I I I I ! • I ^< 
15. Huntington, E.and Valkenburg, 3. : Europe. London, 1952 
16. Shaft, K: Perspective on the measurement of agricultural 
productivity, the Geographer. Vol. XKI, No.1 
1974 pp.4-5. 
17. Hirsch H.G. , : Crop yield index. Journal of farm economics 
vol. 25 No.3 1943 , Page 583. ^ 
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same crops on ano ther farm in a second l o c a l i t y (far;:i,'. 
Anot'rvr approach i s io measure a g r i m l t u r a l 
e f f i c i ency in ter[;is of labour and c a p i t a l e f f e c t i v e n e s s . 
Labour producLivi ty can be obtained by d iv id ing the t o t a l 
product ion in any u n i t areo by the number of man hours or 
l e s s preci.-.ely by the number of persons employed in a g r i -
c u l t u r e . The concept of c a p i t a l out l ays i s exLremely 
complicated and d i f . ' i c u l t to -e app l i ed on a s c i e n t i ^ ' i c 
b a s i s and i t b.. comes more d i f f i c u l t v/hen tine value of out 
put i s in t roduced e a p e c i a l l y in the context of a r b i t r a r y 
r a t e s of exchange betv/een the wrorld c u r r e n c i e s . Even, 
d i f f e r e n t approach^'S have been app l i ed while cons ider ing 
the a g r i c u l t u r a l nroduf-,tivity on the b a s i s of the e f f i c i ency 
of labour one approach i s t o d iv ide t o t a l prO'l!;ctio n by 
the number of workers engaged in a g r i c u l t u r a . In 1950, 
18 Zobel has att:e:i!jtpd to determine the labour p r o d u c t i v i t y . 
He consld-rr^d p r o d u c t ' v i t y of labour' as the rn t i o oL t o t a l 
out u t t ) tl;(j t o t a l inati hour-s consunied i.n the p/roduction of. \ 
t h a t output r e s u l t i n g in output pe r rr!an-ho';r-. 
The formula reaci a;; follows : 
TV = f ( P . L . ; 
18. Zobel, 3.P. on the measurement of productivity of Labour 
Journal of American Statistical society v o 1. ''45,1950 p. 218. 
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•y\ = P ronnc t iv i t y of Labour 
P = Production 
L = Labvar U t i l i z e d 
Another ap:'roach i s t o can v e r t the t o t a l food 
produc t ion in to c a l o r i c o , v4uantative food requirernon's a re usua-
l l y eat imaled in ten/;s of h-;-t u n i t s - ' . ; a l o r i s s . The c a l o r i c i n -
take i s a incGsurc of the genera l h e a l t h of a person b'-cause 
i t detenr.ines the amount of hea t and enerry needed b / the hu?an 
bt)dy. 
ot.aiu has t akenColo r i f i c value of farm product ion 
in measurin:;, the A g r i c u l t u r a l P r o d u c t i v i t y . He ca l cu l a t ed th« 
s tandard luLr i ' i i . ^ ' i Pn' t (S.M.U. ) |D7 converting', a l l +h'- food 
product ion per acrv in c a l o r i e s , 'xho B r i t i s h Medical Assoc ia t ion 
has c a r r i e d out a:i ('X!iau:.tive enquiry b -^^ sed on a l l a v a i l a b l e 
sources ar;ri ri;jbli3he;] a t a b l e t o sbov/ th^ c a l o r i e i n t ake amohg 
a d u l t a fraiT: ? , 1 0 0 ' Q day for' a woman in r^edentary oceunat ion 
to •'+,250 fc:- 0 man ;:!!,,n;-;d in ac;:ivf? tnanual \-!ov\. r'-." ciiil'r'^^n 
the desirabl'-;:' in take i s c a l c u l a t e d a t 800 a day for i n fan t s 
under one year to i/VOQ for teenage boy. l!;e avcra :e of the 
d i f f e r e n t cate;-ori .; worked out a t 2,3''^0 Calor ic a day.Taking 
19.Stamp, L.u, , ^ho fneasufeirient of Land K sources , 
igv- Oeograohical Review, V. (^8 M0.I 1953,p.3 
24 
i n t o con:>i>-j;-rati..:n Lh-;: age s t r u c t u r e of th'-:' populc ' t ion, the 
range of occu :a t io : i s , the v.feight and b r igh t o." th" t)eo;-)l''e 
livin;;, under the Cliinatic cond i t ions oi" nort'n-ws.'-.tcrn ;-urope, 
the average i s 2,46(; c; : lori s a day or about 90 ' , 000 c a l o r i e s 
per year , ^'iakin;^ allowance for- a lo3':> of 10 p r cerii. in 
h a r v e s t i n g , cooking and food p r e p a r a t i o n the f igure of 10,00,000 
c a l o r i e s a year in terms of farm product ion ma/ be accepted 
The N u t r i t i o n exper t Group of Indian Oouncil of 
Medical Research has recommended the d a i l y allc;v/ancec:. of 
N u t r i t i o n for Indian:^. They publ ished a t a b l e t show ihe 
c a l o r i e in take among a d u l t s from 1,900 a day for a woman in ' 
sedentary work to 3,900 for a man engaged in heavy work. . 
For ch i ld ren i i was recommended 110/kg. a day for In fan ts 
2;") 
under one year to 3,000 for teenage boy. . 
o lvf i h.-'.s c a l c u l a t e d t h i s under Jnd 'an co rd i t i ons -
in the tw • Ive v i l l a ;e;; of i:.astern U t t a r Pr-.debh. 'ih': ne t 
c a l o r i e in take rari es from 1,828 a day (667,66? a y r a r / to^ 
2175 a day (795,51''t a year ) . According to hi:ii in no case i t 
reaches the 9,00. 000 calori-rs pos tu l a t e . ' as h^'.^  stai:dard 
iNutrit Lo.-i j t i i . . ;i; concluded tha' . ;n the well drainoc^ and 
i r r i g a t e d vil^ac-es of ^iastern UtLar Pradesh the Cal.)ric in take 
p e r person am,ounts :o about 2,000 a day. vj'her;,' thi: c a l o r i c 
2 ; . Go^.'alen, C,, vima o a s t r i , B.V., and Balasubramanian, S.G^, 
i•'utritivr- value of Indian Foods, Mational I n s t i t u t i o n 
of N u t r i t i o n , ICRR, Hydrebad , 1 9 8 0 .p .27 
2 1 . Shaf i , M. , : L nd u t i l i z a t i o n in Kastprn Uti-ar Pradesh 
Al igarh , 1960,pp. 222. 
25 
In take per person drops belov/ 2,CX)0 a clay, both s tandard of l i v i 
22 
ing and sLandard of hea l th a re p e r c e p t i b i l y l^ower. Sha.fi, 
f u r t h e r considered the d i s t r i c t a s the Unit of s tudy ani' conve-
r t e d thf' acre y i e ld of each crop ,R:rown in th(^ area i n t o 
C a l o r i e s . These were added together ' and divided by tlv/ 
number of cro_;s co:i;iidered. Thc^  r e s u l t s thur, obtain!-;! revealed 
the output of c a l o r i e s per a c r e . Considering the a c t u a l in take 
of 2fOOO c a l o r i e s per person per day as the minimum requiremen" 
under Indian Condi"! ions ( equ iva l en t t o a farm product ion of 
about 800,000 c a l o r i e s tak ing in to account a 1os^ of 10 per 
cent in the genera l r a t e of e x t r a c t i o n , and known l o s s e s in 
food product ion ) , 'he per ac re c a l o r i e s v^ e^re converted in t o 
s tandard N u t r i t i o n Un i t s , •'•'he c a l c u l a t i o n s in U t t a r Pradesh 
revea led t h a t a l l tho Doab d i s t r i c t s produced 1.'-t t o 2 
s tandard N u t r i t i o n u n i t s per a c r e , v-zhile the sub-montane d i s t r i -
^cts some itehailkh aid d i s t r i c t s a n d a l l Bundelkhancl d i s t r i c t s 
with 'he except ion of Banda produced 1 to ^i otandard 
N u t r i t i o n u n i t s . 
22, Shaf i , M., : ;-':e;;'surement "^"ood Production t'ifficiency and 
n u t r i t i o n in India The "iepp^rapher. Vol. 1967 . 
pp .23-27 . 
C H A P T E R - I I I 
FACTORS INFUiSNCIf'^ Cl AGRIOfLTURAL PROIJUCTIVITY : 
The pr: :L:c! . ivi ty of a crop depends upon a 
number oi' corrplex factor ; ; , such as p h y s i c a l , techtnlcT; i cal , 
economic:.!, soc ia ] and t a n s t i t u t i o n a l . Among the ph^' I ce l 
f a c t o r s c l imate and s o i l have most domiiiating in f luence 
upon a g r i c u l t u r a l p r o d u c t i v i t y . The t e chno log i ca l 
f a c t o r s respo )si:;l^ for a^-ri .cultural p r o d u c ' i v i t y -ire 
manures, f e r t i l i z e r s , imple;nents , improved v a r i t i e • of 
seeos , i r r i g a t i ; ! ! f a c i l i t i e s , i n s e c t i c i d e s and pesticide-- . . 
« 
The social cultur;-! and institutiorjal factors includes 
size of ::oldinr: ownership, system of land tenancy, land 
• 1 i( 
u t i l i z a t i o n e t c . in the words of stairp, crop p r o d u c t i v i t y 
per un i t a rea u , nds p a r t l y on the n a t u r a l f a c t o r s o£ 
s o i l ana c l imate r-nd p a r t l y on the management and o r g a n i -
z a t i o n of fai'mer . ." 
TH3 FACTO .^i 0': \^LJ -' i - i J. 
The main c l i m a t i c factor 's a r e t empera tu re , r a i n , a l l , 
wind, atmospheric humiditij i n t e n s i t y of l i g h t and i t s d u r a t i o n . 
1, Stamp, L.D. : "Our Developin.f- V/orld, 
London , 1968, p . 15. 
27 
For the optiiriu;n grovvth of any crop a l l f--ctor.3 must 
be a t optimuni and these may not be the same for a l l 
c rops . P lan t s r e q u i r e s s u f - f i c i e n t hea t for th:-'ir 
growth, and thus p laces havin,- a maximum temperature 
of l e s s than 10 ° C. are ^.enerolly unsui ted for th ' ' £:rov/th 
of r ; lan ts . In e q u a t o r i a l region.- where ten-iperntur-^ i:; 
high throu'ihoul:' the yeur , a g r i c u l t u r e a can be c a r r i e d 
on in summer as well as in wincet^, v/hile in h i ' h e r l a t i -
tudes where win te r temperature i s too lov.' fo r the ;3rov;th 
2 
of crops a g r i c u l t u r e i s c a r r i e d on dily in summer. 
Diurnal range of te ' i iperature a f f e c t crop systein, crop yi(}ld; 
and crop q u a l i t y . For example , i--otatoes do well ori I y in 
a r e a s wit'r cool raig'-.ts and warm days, and corn are grov/n 
wh^re both cays ^nd n i g h t s are hot. Annual rans^ of ternp-
e r s t u r e produces difTerence in the c rops . For example, i f 
v/inter tempera tun s ni^ e too low, v/ inter whp':t can not be 
grown successfuTl , . 
Li • ht o r sun-shine i s vfery essen^i? 1 for the 
grov/th of i i l an t s , because pho tosyn thes i s process in the 
p l a n t s i s the r e s u l t of sun-shine »The process he lps ^t^i^ th^ 
p l a n t s to male t h e i r food-, oun-shitie i s a l s o d e s i r a b l e fo r 
r i o e n n i n i of c rops . 
2 . Khanna, K.!;. • '-'upta ,K. : "iiiiconomic &nd Comn;ercial 'i^ !0-7rri^ 4hy 
Delhi , 1972 , p . 5 3 . " ' 
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lialer i s a l s o ind ispensab le for the ,'^ ro".;Lh of 
p l a n t s , I t i s very d i i f i c u l L t o ^row crops in dry a r ^ a s 
wi thout t a k i n j the hr^lp of i r r igat ion. ' jJ ie r'oi':i ure r e o u i r e -
ments of the piant.s how ve r , vary acc-ordin'_: to , i empor-) cure, 
In Ivjwer l a t i t u d e ; ; where teict'vrP.-iturt i s alwayr, h i ' h , rilnnts 
r e q u i r e a minimum, of 65 to 90 Cms, of r a i n f a l l , v/hile 
in the hi^^her l a t i t u e d s v/here sumraer i s not very hot, and 
where winds a re not d ry , even 45 qn to 60 cm. r a i n f a l l i s 
s u f f i c i e n t fo r the ;':rowth of p l a n t s . 
Ra in fa l l supp l i e s moisture to the s o i l s fo r 
c r o p s , 'fne Sup, ly of s o i l mois ture however, does not de; end 
on r a i n f a l l olon^, bnt a l s o on va r ious o the r f a c t o r " concerned 
3 
in the hydrolOijical equa t ion , which might be expressed as : 
P = ^ i- il + D + S 
Where • 
i = Prec i j^ i ta t ion 
1- r^  Evapotrans, p i r a t i o n , 
R = Surface run-off of water v/hich i s unable to 
p e r c o l a t e i n to the s o i l , 
ij = ilie r a i n water v/hich d ra ins beyond the root 
ran^'- of p l an t s down in to the deep s u b - s o i l on 
lo th(-' parent rock. 
o = The amount of water stored in the soil. 
3. Webster, C.C. ana -'ilso.,P.N, : "A/rinillure in thi" Tro ics", 
London ,1973 , p. 11 
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The extent to v/hich the r a in fa l ' in my area 
can provide soi l moisture avai lable to cro-;:-:., U^.?r:-r^ore, 
depends not only on the to to l amount of ra in^r j ' ! per annum, 
but also upon i t s seasofiol d i s t r ibu t ion , i t s r e l i a ' n i l i t y 
v/ithin and between season, i t s intensify and ra te of 
i n f i l t r a t i o n into che s o i l , and on the balance betv/e'?n 
r a i n f a l l and evaporanspirstion fro;n the crop and s o i l . 
••ind also affects productivity ra ther indi rec-
t l y throu£,h th- t ransport of moisture and temperature 
p roper t ies . The Hiovement of a i r increa.'es eva[)o-transpi-
ra t ion , continuous stron;', v/in(J''. affect* the s t ruc ture oi 
p lants and the pol l ina t ion a c t i v i t i e s of insec t s . The best 
perinane :t wind br!?-iV.erG are rows of t rees planted [lerpendicular 
to the prevail in', ..'irids. 
Ths:' niosh f. ,.qaent cause of i n i e r t i l i l y or 
low, pro'iuci-ivity is un-sat isfactory moisture and a i r s ta tus 
in the s o i l . 
iixcessive moisture i s harmful owing to def f i -
clency of a i r associated with i t , When the pore spaces O-t 
so i l are f i l l ed with water, a i r i s completely excluded and 
the :j;rowtii of plant is, not ,oos:ible. I t is evi;ie-nt that for 
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the sa t i s fac tory ^rowth of crops aara t ion of the soil-
i s important. 
SOIL; 
Fertile soil is another important requirement 
for successful cultivation of land. The soil is a natural 
medium for plant .;:ro'.vth. It is a mixture of minerals and 
organic matter that are capable of sup:Jorting plant life. 
The main function of soil from agricultural point of view 
is to give mechanical support to plants and to store and 
supply the required nutrients and water for plant growth 
Thi- essential element for plant growth, which 
are available in soil afe phosphorous, potassium, sulphur, 
calciu;... iron, m&^n"'5ium, boron, rrpganese, copper, zinc, 
molybdenum, and chlorine. Witrogen- which is the a.ost 
essential elt-M.ient comes from both soil and air.-The other 
elements Cr.choG, hydrogen, and oxygen come$: from air and 
water Nitrogen, phosphorus, and.sulphur are the constituents 
of organic matter. These three nutrients are available to • 
plants only aft r biological decomt)osition. Phosphorus is 
taken into the soil in the water soluble from, from the 
soil solution.potassium occurs in the soil mostly as a 
4. Tliojnpson, L,M. , : "Soil and so i l f e r t i l i t y . New York, 19^7, 
P. 1. 
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constituent of prifr;: ry irinerals that exi.st in sand and silt 
particles. Calcium and magnesium in soils oc ur in b-olh slowly 
as well as readily soluble minerals and rocks , All the.ie 
el mens arc nec;ded by plants in substantial'quant i tie.':,, and 
dearth of these elements desists crop production. Requirement 
of- these elements vary accordin.q to the kind and quality of 
the crops. The hi.'her the yield of a crop, th greater th'-^  
demand for oil the n.'cessrry elements. 
Soilsdifier from one another in respect of physical 
and chemical contents. Physically soils differ in respect of 
size of particles. The fine soil, for example, Loam and silt 
are more fertile than the course soil^On the basis of particles 
size padeologists d a sify tha soil as follows : 
Coarse sand 
Fine sand 
oilt 
Clay 
•2.0 to 0.2 mm. 
0.2 to 0.02 mm. 
0.02 to 0.002-mm. 
Less than 0.00Q2 m.m, 
Formation of the soil 
The weathering forces w'nich a r e r a i n , sun-sh ine 
:.3::rost and wind ac t upon rocks and minera ls and produce s o i l . 
The loose weathered rocks a re ca l l ed porent m a t e r i a l s . T h e 
SOIL PROFILE 
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following factors ar- responsible for the formation of soil: 
i) Parent material 
2) Clima,fc3 
3) Topogr:phy 
^) Time. 
So i l s a.' composed of four major c o n s t i t u e n t s . 
I'hey a r . i nc r^ r j i c p ' - r t i c l ' S , organic m a t e r i a l s , wrL^r and 
. 5 a i r . 
'ihe s o i l forming p rocesses a re c o n s t r u c t i v e and 
lead si ' to the bu i ld ing of s o i l p r o f i l e . The c l imate and 
l i v i n g organism co ' t inue t o a c t on weathered rock product 
and a r^ejultof d i s in t . -g ra t ed and decomposed rocks a r e 
changed in to a s o i l p r o f i l e . The upper l a y e r of th' ' s o i l i s 
most import;i'it pa r t of the s o i l p r o f i l e , ( f ig . J , ) 
5 . f^oy, D.L. I'^'^Quj' s o i l s and t h e i r mana Tementj,' 
V-iombay^igSj, p . 1 . 
6. otampjL.D.;' "The :land of ~ ' B r i t a i n i t s use and mixur^'"i, 
Lpndonj1962,p.283. 
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Genera l ly , ^hr- s o i l s which sv^y^ found a t the 
place of o r i g i n are l-nov/n as " r e s i d u a l s o i l s " and Bve 
less ferti le- ' than Ihos- which have been t r an"po r t ed from 
the p l ace of t h e i r ori^^in, known as the "Transported J o i l s " 
Residual s o i l s a re r i cn only in those m i n : r a l s v;hich cons t -
i t u t e the orii;;inal rocks , v/hile the t r anspo r t ed s o i l s conta in 
a v a r i e t y of ;niner-''l:;, according to ti^e na ture of the a.'-^ent 
which has t r anspor t ed ;;;oil froin i t s plac-? of o r i g i n . 
The f e r t i l i L y of th s o i l depends on the chemical 
composition of the . .oi l ,The so lub le chemic-l compounds a r e 
absorbed bythe plani ' • in the form of so lu t ion through the root 
h a i r . The nitro;-,en compounds, e i t h e r s a l t s of ammonia or 
n i t r a t e are very im!)02'^tant for the gro.vth of x)lanto. There are 
t h r e e main ways in -vjjcn nitro:Ten may be r e s t o r e d t o the' s o i l . 
1 - by the use of fcT-myard manure v/hich has the a d d i t i o n a l 
advantage of main! J .h i , ; the a l l imp . r t an t s t ruct ' . j re oT the 
o i l and of incr.'-.s J •!;, i t s water holding c.^^pacity, so important 
in dry y e a r s . 
o 
2 - by the use of a r t i i i c i a l or a chemical manneres. 
3 - by legUuiinous crop.s, inc luding c l o v e r s , peas and beans 
which have small nodules on the roo ts v/here co lon ies of 
b a c t e r i a are found .These b a c t e r i a ffiave the p e c u l i a r power 
of taking n i t r o g t n :ro(iL the atmosphere and convert them i n t o 
n i t r a t e s - suci; a pi'occss i s c a l l "n i t rogen fixing b a c t a r i a . 
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I t is c lear that thv i nl.rociuction of a seed or hay mixture 
witto clover into a roLation represents a great advance in the 
natural maintenance of so i l f e r t i l i t y . A small proportion of 
n i t ro - sn is also resLored into the so i l as n i t r a t e dis'iolvpd in 
ra in water. 
Another ;^ -,re3t need of so i l i s rshosphate which 
.obtained throut^ ;^h !:he medium of phosphorus compounds .Phosphorus^ 
i s usually needed .?.''ter the appl icat ion of ni trogen. These 
two are restored to the so i l by animal manures. 
T';if: JeficJA-^ncy of potash in the so i l i s x-c^stored by 
farm yard manure or by a r t i f i c i a l f e r t i l i z e r s containing pota-
ssium. 
Calciu!:., iriagnesium, and sulphure are the secondar\'' 
nu t r i en t s , not only because they are un important in plant ; 
grovvth bu.. they .'jrv jilontiful in soil and they have been 
carried free of ch::;;-ge in most f e r t i l i z e r s . 
The up r layer of the so i l is .the pr incipal 
feeding zone of -lanL l i f e . This is 8l:;o the portion from 
which soi l p'-fLicl - :'re removed by erasion, e i the r by '^nnd 
or by Vf'a I::-:r. 
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Soil erosion : 
Throughout India, the problein of holding t-hf^-- top 
soil is beco::iin2 rnoro ssrious each year, because many culti-
vators do not realize the loss of soil t.ha. takes place, and 
do not make use of l-he av-ilabl-' }ira!ctical measures for 
controlin;_^  soil enision. The factors w'-ijc'i Influence erosion 
are : 
1. .Ibe amount an(' intensity of rainfall and v/in^ J. 
2. The type and conc'ition of vegetation cover. 
3. The nature and properties of the soil. 
A. The slop- of l-cnd . 
The anicun!: of rainfall and intensity of • ind is 
very irai)ortant.. It is usually not the total amount of 
rainfall but the •n.te per hour at which it falls determines 
the de.'^ ree o'C \r--t r erosion , If rainfall is ;:':entle most of 
it will entec Iha coil, where tt strikes with little run-off 
and erosion will 'oe neglible. If the rain all is heavy it 
may results in horvy erosion. 
ii-ture no the (aroperties of the soil also affect 
soil erosion. Som soils erode more rapidly t h n otliars Und'-r 
the same conditio-! of rainfall. The cover and slope of the 
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r a i n f a l l . T h e covr CMKJ slope of the l and , the c^ipacity for 
water absorp t ion ana psrc; l a b i l i t y of the s o i l cietermine to a 
g r e a t ex ten t the aniounL of run-ofl ' . I'he ;hys ic ;0 chor-; c t o r i : ' t i c s 
of the s o i l such a , l': 'xture a l so e f f e c t ' iio amount of e r o s i o n . 
The s t eepnes s , l e n r t h , a.nd the filonf- of lands a l l 
determine the aiiiounl. of s o i l e r o s i o n . In •en'':r--i1 th'- . ' ' reater 
the slope the r ' igher the amount of e ros ioni 
By e ros ion the top s o i l i s l o s t and i t s f : i r t i l i t y 
d e c l i n e s . The annja l l o s s of f e r t i l i t y by e ros ion i s tv/enty 
t imes f a s t e r t h ' n what i s removed bythe c rops . As the wai.er 
coiatinues ..o carry away th.e top s o i l , th-v p r o d u c t i v i t y of the 
land d e c l i n e s , ^•-ro^-ion not only reduces y i e l d s on dsmrf^i^d' 
s lopes but may a l so lo.ver the produ.ctivii:y of l e v e l lands 
belov/ as a r e s u l t of f loods depos i t ing lan^s q u a n t i t i e s of 
course sand ^n•^ ••vel v.'V.ich bury the surface s o i l of th ;• lovver 
l and . Cut Ling of riv^-r banks may des t roy good a g r i c u l t u r a l 
land and f loods may (•'ifimage cro s . 
The bas 'C aim of s o i l and water conserva t ion i s 
t o reduce s o i l l o s s e s and t o mainta in the o v e r - a l l p r o d u c t i v i t y 
of the s o i l . Th(= 'xv-jt im:)ort.;nt requirement i s to keep the 
land under cover as l'-)n,^ ; as pos s ib l e and to encourage more 
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water to enter into the soil and to reduce the amount and velocity 
of run-off to a minimuia. Com.Tionly used practices in soil and 
water conservation ore strip cropping, crop ratatlDn, mulchinv, 
the planting of ifr-.sses and trees, contour tillage, contour 
bunding,terracing . Jhe construction of ponds and reserviors 
and the control of gullies and stream bank. 
In the modern age of technology land is still needed 
for ^ood productino. Food can be produced in laboratories v/ith 
out soil but such production is Ifflprobable. commercially in the 
near future. 
3y the process of continuas cultivation the soils 
become poorer in essential nutrients and particularly nitrogen. 
These requirements should be ret in the form of organic and 
inorganic substances. 
MANURING ; 
The chemical fertilizers and other indigenous manures 
are important for improving' the soil fertility.Theuincrease the 
supply of plant nutrients (v;hichare already present in the soil). 
They are more important particularly in soils v/ith poor nutrients, 
or those having poor texture and structure. They help in 
increasing the waier holding capacity of the soil, increase 
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i t s a e r a t i o n and th se iraporve the y i e l d o .' the c rop . 
Organic m a t e r i a l s includin:;: a l l m a t e r i a l s of 
vege tab les and aninial o r i g i n appl ied to hhe s o i l r ' - ' ^ rd 
l e s s of the s tage o C decomposit ion. Organic ma Id.OP c o n s i s t s 
of comtio't, crop-rv'S idue, grevn manure, str'aw and remains of 
dead b a c t e r i a , £ I'ungi, protozoa , ea r th war^, rodants and 
a n t s . The p l a n t n ia te 'na ls v/hich supTdy most s o i l or ' -anic 
m a t t e r include fores .^ thee l e a v e s , tv/igs, anii ren)ains of dead 
g r a s s e s , "iiighly decomposed v e g e t a t i v e and aninial m a t e r i a l 
and c o l l o i d a l s o i l f r a c t i o n are knov/n as humus. The plant i s 
so v/ell decompose.] th t the s i g n i f i c a n t p l an t or animal can 
not be recognized, iiumus has th ^ g r e a t e s t s i g n i f i c a n c e in 
7 
crop produc t ion , 
Formyard-manare , green manure, compost , dugg 
sewage, seaweed a re the di f fcrenl : types of the manure, which 
a re more or les.^ ci'^ ^co-u-tosed '^i.ijXl.ure o'' the excre ta of man 
and animals wii.'' .;-!r--v or oLher l i t t e r - t ' ; r t i s used fo r th'? 
abso rp t ion of the l i q u i d por t ions on the one hand and 
decomposit ion of tije f^.lants m a t e r i a l s on the o'.her hand. 
Green ruanuring i s the p r inc ipa l supi^lementary 
7 . Arker i ; " 3 o i l management in I n d i a " . 1962, p .80 . 
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means of adding orgaxiic mattv r t o thf- s o i l . I t i s a l s o useful 
a s a means of Cons.;rvation of n i t r a t e s , v/Lich accuniula':es in 
the s o i l during th • fallow per iod , i f a rol'.atl-)n c:"o • i s n ; t 
c u l t i v a t e d before ., ttae I 'ains.The r a in would v,'c..sh out the n i t r a t e ; 
from an uncropped s o i l , but a green nianare crop_, nlant::d a f t e r 
a fa l low, absorbs Ihe n i t r a t e s and holds th rn in i t s own 
t i s s u e s u n t i l i t i s ploughed, rhe green manure, crop supp l i e s 
organic rnaller as . 'ell as a d d i t i o n a l nitroi^en, p a r t i c u l a r l y i f 
i t i s r legume ci'op. A leguminous crop pro^'ucing 8 t o ?3 tonnes 
of green mat te r per hec ta re w i l l odd about 60 t o 90 kilograms 
of n i t rogen when plough d, This amount v/ould oqucl to an 
a p p l i c a t i o n of th, i^ ee t o ten tonnes of fonnyard manure on the 
b- ' s i s of o rg -n ic [natlcr and i t s n i t rogeneous c o n t r l b u t i.on.The 
green manuring- Crrio.; a l s o exe rc i s e a p r o t e c t i v e a c t i o n a g a i n s t 
e ros ion and hK le- c : ia2;.The most commonly used croi>s in g reen-
manuring are dhaiii ha, s e n j i , hoarse gram, clusht^n- lir^on and 
bersera. The f e r t i ] i/.ir:g value of the legumes crops c^ n^ be 
increased t o a ^:r.-'v'. ex tent :;y manuring i t with superphospha i/e. 
This p r a c t i c e ':oL !-ui3y incr-M: e.-s Lh-^  phoS[;iiate co-vl;;'nt of the-
green manurOjilants, but a l s o encourages t h e i r p l a n t grov/th as 
a whole. 
. Hand Book of A'-ri cul i .ure . I.C.A.R. New Delhi , 1980. 
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According;; to Ha l l , farm yard manures a r . 
more or l e s s decai posed mixture of the excroia of dom;^3tic 
animals v/ith t::ie 3 rn'.v l i t t e r t h a t i s u.spd .in the yard- or 
s t a l l s to absorb IV; .,:- liquev,/ po r t ion nnd keep Ih.' an:iT:al c lean . 
Farm yard manure v:..r;/in.'_ with the na tu re of the aniiT;a1., th • 
kind and amount o l t'oo.i i t r e c e i v e s , the p ropor t ion bet. 'e n excre= 
ta and litLc^r, l.h nature of l i t t e r , and the ex t en t and charoc-
t o r of the decorapo.'-itien which has takt-n place in the manure 
i t s e l f . 
The important farmyard manures a re l i q u i d manure, 
s l u r r y , pou l t ry -lariUi'e, compost se>age, slud?;es, n i g h t . s o i l 
and seavj'cud , Liquui manure conta ins the ur ine of th : l i v e 
s t o c k . T'le ::ain c o n t r i b u t i o n comes from cov/'s u r ine Vv'iich 
has an ap;:oximate composition of 0 .8 percent of n i t r o g e n 0.01 
;;er cent of [ihosphordc ac ie and 1,8 per cent of potash , and t h a t 
each cow con t r i bu t e so::;(? th ree ga l l ons of such Urine per day. 
This gives • an id. .:> of the t o t a l am.ount of p l an t n u t r i e n t s p:--
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oduced. Coii-;j<i5rt o r - r t i f i c a l farinyar:i manur-- i s s n o t h - r 
sources of iiKtnuri: . deai[)ostiri,7, i s the process of reduc ine 
ve ge t a b l e , s t raw, and animal refuge to a qu ick ly u t i l i z a b l e 
condi t ion for imi)rovin^;^ and mainta ining s o i l f e r t i l i t y . The 
moist mater ia l i s com^^osted in about four to f ive -nonihs in a p i t 
9 . Ha l l , A.u. : " ^ F e r t i l i z e r s and Manures ", London, I935,pa£"e.l5 ' 
10. Robinson, D.H. "Freams elements of A g r i c u l t u r e , 
London i y y ) , p . r / ' l . " ~ 
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v^ithout any fur th r o U e n t i o n . The Wt^ ll made compoGt contfnns 
O.r. t o 1 percent of n i t rogen and h^s a l l the good p r o p e r t i e s of 
11 
farmyard manure , 3e\^age and sludge c o n t r i n l a r g q u a n t i t i -
es of [)lant nutri-?nLs and a re used for jrov/in ^ of sugarcane , 
vege t ab l e s and foddar crops near l a r g e towns. In comparison 
t o fariTiyard manurv, sewa^^e and slud^^os are poor in po tash , ^owr 
i n d u s t r i a l s l u d e . ? (z inc e t c . ) may be J i r c t l y in ju r ious t o 
12 
crops . IJi'^ht ^oil c^m be e a s i l y used as a mmurf^.The mixing 
of mig'it so i l v/ili; en equal volume of ash and 10 porcr^nt 
powdered char coal produces $n order l e s m^  t ^ r i a l , c o n t a i n i n g ; 
1.32 per c nl niLrc^on, 2.0 per cent phosphoric ac id .^, 
13 
pe r C'-nt [loti^sh aii i 24.2 per cent l ime . 
A l a r^ or r t of organic mat te r i s v/asted in India 
14 in many wrys w.iic ere l i a t 'T l b'-low: 
a ) a major p o r t i ' n of the Jun^ i s burn t for fue l .There are no 
reliat)l^^ e s t ima i .; if the ' l u i n l i t y of dung bein^ used s s f u i l , 
b ) bosJ<i s b u r n i n , , a s i z eab l e por t ion of the dung i s a l s o 
wasted e i l h j r cm*' to carelos>-ness of the fanr r or defec t ivf 
consoi^vatio'i raM 'd s . A m?jor p o r t i o n of p l an t jne t r ien ' '. i s 
v/ashed av;ay by rn In water under the present open heop systerr of 
conservin d m ,. 
II.H^nd ^ook of /i r i c u l t u r e , Ibid. p . "^22, 
12. Robinson, iJ.l'.. Ibid. p .173 ' 
13. Ibi. i . p.17jl 
1't. 3 a n s i l , r . C . : "A r i c u l t u r a l l^robloins of Ind ia" , , 
-'^  Delhi , 198' , p o g - . I ^ S . 
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c) Practically all cattle urine is wasted,L'tttf^ r is hardly 
used to presserve it. What ever litter gets mixed up with dung 
in the only portion which is utilized in addition to whatever 
urine is defected in the field. 
d) Green manuring and green leaifl manuring are not yet wide-
spread practices. 
e) People in general have a prejudice against the use ofl 
might soil. Open field system of latrine in the villages is 
a wastefull method. It may not be very advisable to use might 
soil in its raw fann, but it can be used after proper treatment 
FERTILIZERS : 
Organic manures, important as they are not to 
improve the fertility of the soil but also from the view point 
of humus, canot possibly meet the full requirements for repleni-
shing the soils at higher levels of production envisaged under 
the new technology. The only rational approech under the 
circumstances would be that the farmer is taught to plan his 
farming px^ actices to produce the maximum of farm yard manure 
and comport through a planning of crop rotations and green-
manuring. He needs to be educated to make a proper use of 
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chemical fertilizers to enable the country to achieve higher 
level of production. 
Chemical fertilizers play on important role in 
any scheme for boosting agricultural out put . In fact the 
level of fertilizers use per hectare of cultivated land is 
closely linked to the level of crop production per hectare. 
The scope for increasing production by bringing more land 
under the plough, particularly in developing countries like 
India, is limitted and the only hope for the future lies in 
increasing the production per unit area. After getting a 
'Vn ,-,d,> of 
suitable variety of/crop other them production of food grains 
can be substantially increased. 
Fertilizers are used as substitute for animal 
manures, but that is not a correct interpretation of their 
purpose. Animal manure imporve soil canditions and supply 
nutrients, but they are essentially the by products of any 
particular farm. The use of commercial fertilizers make it 
possible to introduce extra supplies of nutrients into the 
cyfcle of growth and decay and so improve fertility. Animal 
and green manures contribute directly to the organic matter 
in the soiLand fertilizers do so indirectly by increasing 
the quantity of crop residues available for in corporation 
1*5 into the plonghed lands. 
15. Ignatieff , V. "Efficient use of fertilizers ", 
F.A.O. Agricultural studies, No.43 
Italv -1958, p.2. 
45 
Plants require the following elemerts for their 
growth. These are carbon, hydrogen,oxygen, nitrogen, 
phosphorus, potassium, calcium magnesium, sulphur, iron 
boron, copper managanese. Zinc, molybedenum and Chlorine, 
The first three elements are obtained by air or water, 
Nitix)gen, phosphorus and potassium are required by the 
plants in large amounts, and are known as primary nutrients 
while calcium, magnesium, sulphur are secondary nutrients. 
The requirements of these mutrients is generally supplied by 
the use of common nitrogen, phosphorus and potassium ferti-
lizers. Calcium and magnesium is applied in acid soil. 
In fact tha soil contains a vast store of all 
elements necessary for its nutrition, it remains to asceration 
which of the substances are normally likely to fall belww 
the current requirements of the crop. This 4s a question that 
can be solvec^  only by field experiments, and though the 
answer will vary with each crop and each soil, yet certain 
general principles at once became evident and upon them the 
whole idea of fertilizers is based. For example, field 
experiments clearly show that, as a rule, certain 
elements indispensable to the plants need not be supplied 
to the crop in the field, since the normal soil is able 
to provide the needed calcium, magnesium, iron and sulphur. 
But there are three important element^ in the nutrition of 
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the crop- nitrogen, phorphorus and potassium which soils 
cannot always supply in sufficient quantities or rapidly enough, 
then "fertilizers" are designed to supply deficiencies 
in the soil and for all practical purposes are to be regarded 
as consisting of compounds of nitrogen, phosphorus and potassium, 
either singly or together. They may also contain magnesium 
calcium, or sulphur, but these though equally necessary to the 
plant, are not taken into consideration in the sale of ferti-
lizers. 
Lack of nitrogen results in poor growth of the plant, 
and a uniform yellowing of the leakes. In the regions of 
heavy rainfall, nitrogen is rapidly reached from the soil. 
Rice , millet, sorghum and sugarcan have all been shown to 
give increased yields from the application of nitrogen 
fertilizers under certain conditions. Eroded soils tend 
to be deficient in nitrogen dueto the loas of the more active 
and fertile top soil, 
Defficiency of phosphate is often associated 
with a purple leaf, particularly at the edges, but in certain 
crops such as cotton and tobacco the leaves become dark green. 
In rice growing areas phophate is gften as important as ol 
nitrogen , Phosphate increases the rooting and tillering of 
rice, making it more resistant to water shortage. 
Insufficient potash causes a scorching of the 
leaf edges of many plants including tobacco, cotton, maize, 
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ground nuts and many fruit trees. The effect of potash on 
sugarcane varies with the soil and rainfall. The sugar 
content of the cane is frequently increased by use of 
potash. 
H1^ 3;h Yielding varites i 
The yielding varities of crops offer an unpTfece-
dented opportunity for a break through in agricultural 
productivity. If used with suitable combination of other 
inputs particularly fertilizer, water and crop protection 
chemicals they are capable, under favourable conditions, of 
raising yieldsseveral folds, compared with those of local 
varieties. The new varieties may be superior to the old 
ones in three different ways : yield capacity, cultural 
reliability, and quality of product, 
" In India new high yielding varieties parti-
cularly for foodgrains have been evolved. These have 
helped in boosting the production of foodgrains and the 
result, so for a wheat is concerned, is quite encouraging. 
The progress in rice and coarse grains is rather slow. In 
case of rice, which Is mainly grown during the khnrif season, 
when rainfall is generally heavy and water management is 
difficult most of the high yielding varities have not done 
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well under these conditions. Course grains which are 
primarily grown under rainfed conditions have also 
16 
not shown much of a response. 
High yielding varieties of wheat were intr-
oduced during 1967-68, The total food grains production 
was 59 million tonnes with an yield of 5.22 quintal per 
hectare in the 1950-51, while during the year 1967-68 it 
7.33 
was 95 million tonnes with an average yield ofquintals 
per hectare and by the use of different new va-ities 
and other implements during the year 1980-81 it rose 
130 million tonnes with the yield of 10,23. quintal per 
hectare. 
MCHINARY : By mechanization we mean the replacement 
of animal and human power by machinery wherever it is 
possible. Ploughing is to be done by tractor, r-'swing^  
by the drill, and reaping and threshing by the combined 
harvest thresher and so on. Thus mechanization of agricul* 
ture stands for the use of mafchinery in aril farming opera-
tions, ranging from plaughing to the marketing of the 
produce. 
Man with the help of machinery can produce 
16. Bansil, P.C. Ibid, page 311. 
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much more as against manual labour, vVhat a farmer with 
a pair of bullocks can plough in ten days, a tractor can 
tie in one day and far deeper too. Farm machinary has 
relieved of much of the heavy work. For ' * . ; vcl^ raa-
tion, digging. Farm machinary has led to large scale 
production output per hectare as well as per man. 
The cost of production is reduced Machani-
zation will create employment opportunities in industries 
transportation etc, and therefore, those thrown out of 
employment in agriculture will be employed in o^her sectors. 
The Indian agriculturalists ho^ /ever Lavr' any 
handicaps and obstacles to reach the level of well develop-
ed country. Our farming methods are not on commercial 
lines the yield per hectare is low. All this requires 
educational training in soil and water conservation which 
can be imparted to the former through extension servides. 
Crop protection measures are also needed to 
increase agricultural productivity. The increased yields 
obtained through the use of improved varieties, fertilizers 
and irrigation is in danger of being wiped out by pests and 
diseases. The methods followed by the native cultivator are 
K 0 
fi'equently designed to reduce the loss of crop from 
pests and diseases, though they have been developed 
from experience rather than scientific ivestigation, 
Ttiese methods can often be improved upon by legislation, 
bir^ eding and the use of chemicals, 
FINANCE : 
Modern agriculture is highly mechanized and thus 
capital intensive to a considerable extent .Use of costly 
machines and equipment, application of costly chemical 
fertilizer and agricultural research, all involve large 
capital expenditure. 
In India the poor farmers con not use the chemical 
fertilizers and improved agricultural implements without 
the financial aid. So agricultural credit system is most 
essential for a progressive agriculture. The main agencies 
which supply credit to the agriculturalists are professional 
agriculturists money lenders, government cooperatines, commer-
cial banks, and miscellaneous sources consisting of traders, 
commission agents and land lords .The non institutional 
private creditors dominate rural credit cooperatives and 
govt, have until recently played an extremely insignificant 
role. 
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Gove:Tnerit provides financial assistance by 
way of loans to farmer in two shapes, first authorises the 
grant of long term loans for permanent improvement of land. 
The loan is generally given for* period extending up to 
25 years on the security of landed property, (improvement 
Loans Act,1883). It is repayable in equal annual instalments. 
Second, (Agriculturists L-oan Act, 108A) known as short and 
medium term loan " are given for current agricultural needs 
These loans are repayable after the harvest. These loans are 
17 known as taccave " loans. The system of loans suffers from 
many defects. For instance, the method of distribution and 
collection is defective and very rigid. Delays in granting 
loans, extreme strictness in realisation, and administrative 
inelasticity have made these loans very unpopular and rather 
ineffective in serving the need of the farmer, 
MRKET: 
Market mechanism acts like a bridge between the 
producer and distributors on the one hand and consumer on 
the other. Mark ting infact, is now being considered as an 
integral part of production process itself. The movement of 
17. Bansil ,P.C. p, 225 
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food grains from the field to the consumer in adequate 
quantities and of appropirate qualities at minimum 
inccdental cost, and a reasonable margin of the profit 
to the trader, pre supposess the existence of an efficient 
marketing system .18 
The distance from the market determines the cost 
of transportation, and hence the competative power of the 
agricultural produce. Places away from the market, therefore^ 
grow such products as can withstand a high cost of transpor-
tation, cheap or perishable products like vegetables are grown 
near the market centres. Commercial farming will not be possible 
in the absence of a big market for the produce. IVheat, has a 
world wide market and hence can be cultivated on the basis 
of commercial farming, while potatoes are produced to meet 
local requirejn(MS-',:.. 
TRANSPORTATION 
Transport facilities widen the market for agri-
cultural production. Only those regions can develope commer-
cial farming which enjoy highly developed means of trans-
port to carry their production to far off places. In fact, 
improvements in the ' talfii of transportation and communica-
tion have rendered possible regional specialisation and thus 
18. Bansil, p.251 
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made feasible lull utilisation of the peculiar features of 
the specific soils and climates. ^  
LABOUR : 
Cheap and skilled labour is most essential for 
the agricultural production. An agricultural labour, in terms 
of economics could be defined as a person who works for wages 
in agriculture. 
Owing to the seasonal nature of agricultural 
operations, the demand for labour is uneven but it is at peak 
dui'ing the period of sowing and harvesting. It is also very 
high at the time of transplanting and weeding .V/oman and 
more suitable for these jobs. While the ploughing, levelling 
digging and lifting of water are done by men. 
Besides the physical and economic factors there 
are social and institutional factors also which influence the 
agricultural productively . 
Size of holding ; 
There is a close relationship between size of 
holding and the agricultural production . The All -India Report 
19. Taylor, G., : "i^ conomic Geography in Twentieth Century" 
p. 149. " • 
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an agricultural census (1970-71) revealed that there were 
71.0 million operational holdings in India, Covering an 
area of 162 million hectares. Another agricultural census 
was held for the year 1976-77 , which shows that there 
were 81,5 million operation; holdings which ijover an 
area of 163.1 million hectare. 
Average size of holding in India is small 
as compared to other countries of the world for this problem 
many factors are responsible, 
1) Growing population by itself need not result in small 
size farms. It is the system of inheritance which brings 
about the division of holdings.According to Hindu and Muslim 
laws, all sons ( and daughter ) 3re equally entitled to a share i 
in the ancestral property, with the result even large 
agriculturl est-tes get divided and sub-divided with every 
generati6n. Thus, growing population coupled with the system 
O-L inheritance has been responsible for the small size holdings 
in the country, 
ii) Joint family system , whs common a few decades ago but 
under the impact of industrialisation and growth of towns , 
joint families hcve broken down. This has led to division 
and sub-division of holdings. 
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iii) The handicrafts had provided employment and a 
source of livelihood to the artisans. Owing to competition 
fr-om machine-made goods, the artisans were forced to leave 
their ancestral occupation and fall back on agriculture. 
This futhrer increased sub-division and fragmentation. 
The problem of agricultural holding in India 
is two-fold. Not only the holdings are small but they are 
also frag»-mented and are found not in one compact block 
but in. tiny plots scattered all over the village. 
The prevalence of sub-division and fragmentation 
is a hindrence in the use of improved agricultural practices, 
such as better 
seeds, manures, use of superior agricultural machinary, 
construction of well, fencing of land, protection of crop, 
and improvement of drainage system. There is wastage of land 
in boundries and fencing. Moreover, quarrels over boundries 
of amall plots lead to litigation. Thus small and scattered 
farms are clearly on impediment for the efficient organisation 
of agriculture. As a result, the cost of production becomes 
very high as compared to large farms. 
20 Dutt and Sundharam suggested some remedies for 
20. Dutt, R., And Sundharam, K.P.M,, ; "Indian Economy" 
Delhi, 1985,pp.418 . — -
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for the problem of sub-division and fragmentation.One of the 
important aspect of land reform in India is increase in the 
size of holdings and the consolidation of scattered holdings 
and the other is co-operative farming. ITiere are however , 
some difficulties which are met in the process of consolida-
tijn. These are the farmers are extremely attached to their 
ancestral land, thereofre unwilling to give it up for the 
sake of consolidation of holdings. Besides, farmers having 
better quality lands do not like to go in for conplidation 
for fear that they may get inferior blocks after consolidation. 
However , in Punjab , Haryana , Uttar Pradesh consolidation 
of holding has lLi_n adiieved in l^ /ge extent. 
Agriculture under the five- year Plans; 
On the eve of the first plan, agriculture was 
in a hopeless condition, our farmers were generally in 
heavy debt to the village money lenders. They were having 
small and scattered holdings .They h i neither the money 
nor the knowledge to use proper equipment, good seeds and 
chemical manures, i^ xcept in certain areas, they were depen-
dent upon rainfall and upon the vagaries of the monsoons. 
Productivity of land as well as of labour had been declining 
and was the lowest in the world. In spite of the fact that 
5 "I 
nearly 70 per cent of our working population was engaged 
in cultivation, the country had come to depend very heavily 
on imports of food grains to satisfy the minimum requirements 
of the people. 
When India started the era of five year plans, 
ther was no clear cut strategy with regard to the agricultural 
development. The emphasis, till the dnd of the Third plan, was 
to use traditional techniques and skills to meet the current 
needs of the economy .These techniques field to make a break 
through in agricultural production and it was the adoption of 
the 'New strategy of Agricultural Development in 1966-67 that 
ushered in the era of the 'Green Revolution' in the country. 
In the first five year plan, high priority was 
given to agriculture, including community development. It 
was(plan for the development of agriculture and irrigation , 
After the partition of the country, the ultimate aim was to 
achieve self sufficiency in food grains and law materials 
to meet the future need s of the rising population and the 
expanding industrial sector of the economy. The strategy 
for this was to extend irrigation facilities to provide 
improved seeds, fertilizers and other inputs, and to bring 
organizational and institutional changes through land 
reforms, agricultural extension and community development 
programmes. 
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The effect of increase in agriculture production 
was quite favourable. The imports were curtailed considerably. 
This is evidence by the fact that the import of foodgrains 
declined from 4,7 million tonnes in 1951 to 0.7 m.t. in 1955. 
The second plan.! was an industrial and transport 
plan, only 20 per cent of the total outlay w&s spend on 
agriculture, community development and irrigation, ihere was 
however, little change in the strategy for agricultural 
development,. The reason for the failure on the agricultural 
front were organizational and institutional. There was little 
cViange in the traditional techniques, skills and the market 
structure. There was no positive agriculture price policy 
to provide on incentive to producers. 
Failure on the agricultural front made the planners 
cautioufc; during the third plan ,The target set down during the 
plan was to increase agricultural production by 30 per cent. 
The pfenning commission held that the "development of agricul-
ture based on utilization of manpower resources of the country 
side and the maximum use of local resources promise(4 the key 
to the rapid development of the country". Further, the planners 
stressed the importance of developing the agricultural economy 
along cooperative lines and of a diversified fural economy which 
would expand non-agricultural activitiesaalong with such activi-
tes as fish, poultry, animal husbandry and dairy farming etc. 
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In pursuance of this new stretagy o£ agricultural development 
the "Intensive Agricultural District programme (lADP)or 
'Package programme' was started in 1950-61 in three districts 
and was subsequently extended by stages to 13 other districts. 
The emphasis on the package approach and the advanta*-;i: of 
concentrating effort in specific areas improved the performance 
of India agriculture. In 1964-65 , its modified version in the 
form of the 'Intensive Agricultural Area Programme' was extended 
to several other parts of the country. This programme was 
concerned with specific crops and the promotion of intensive 
0^ agriculture. But it failed to bear fruit because of the use 
of low leve of farm technology. 
Since the Fourth Five year -plan could not be introduced 
in April 1966, the government introduced the annual plar^for 
three years (1966-69). The period of three annual plans had 
been crucial for Indian agriculture, for it was during this 
period that the 'Green Revolution' took place.This encouraged 
the farmers of the fourth plan to evolve a new strategy x of 
agricultural development in the light of the experience gained 
during the three Annual plans. 
The fourth plan had two objective*, first to maximise 
production, and second, to remedy imblances. The strategy in 
realizing the various production targets in agriculture was 
(1) expansion of irrigation facilities, (ii) augmenting the 
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supply of fertilizers plant protection materials, credit 
and farm machinary (iii) exploitation of high yielding 
varieties and multiple cropping programme in cereal pro-
duction (iv) intensive efforts to raise the production 
levels of major commercial crops; inproving the agricultural 
marketing system and to assure minimum prices for major 
agricultural produtts (v) increasing the intensity of 
cropping (vi) Coordinate research in the case of all important 
crops , and (vii) impoyement in the utilization of existing 
irrigation pote :tial.The ovei^ all strategy of production was 
intensive cultivation instead of bringing additional land 
under cultivation. To participate in agricultural development 
and to share its benefits, small farmers were to be provided 
more facilities in the form of minor irrigation, agricultural 
credit, input services and credit. A net work of distribution 
centres were to be setup to enable farmers to agricultural 
inputs easily, timely and adequatly. Programme of agricultu'^l 
research ,education and training were to be expanded in 
agricultural research centres and universities. 
The fifth plan laid down the strategy for long term 
planning of the agricultural sector which central around 
detailed assessment and exploitation of ground and surface in 
water, intensification in application of new technologies in 
agriculture, extension machanism and programmes for supply of 
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of inputs, apart from attention to the special needs of problem 
areas and vulnerable sections of the society. Following objectiTres 
had been laid down in the fifth plan: 
(i) intensification of problem oriented research, 
(ii)strengthening of agricultural extention and administration 
(iii) expansion of the programme of multiplication and distrib-
ution of certified seeds; ^iv) increase jn the consumption of 
chemical fertilizears and improvement in the efficiency of 
fertilizer use; (v) water management(vi) expension in institutional 
credit (vii) development of post harvest facilities including 
expansion in the role of cooperatii^ e agencies in the marketing 
of crops (viiD substantial expension of storage to support 
marketing infrastructure, (ix) effective operation of an 
agricultural price policy / providing requisite insentive for 
sustained and higher productiDn(x) execution of land reforms 
measures including a programme for institutional changes, 
concrete oper&tional programines, implementation machinary, 
peoples involvements and the allocation of adequate funds for 
financing land refonis. The small farmers and marginal./programmes 
covered irrigated agriculture as well as dry farming. In order 
to provide off-season employment to a large labour force, a 
large programme of local construction mainly in earth work was 
to be under taken .t'rogramme for reclamation of alkaline,saline 
and acidic soils, plant protection , minor irrigation production 
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and distribution of high yielding verities of seeds and 
fertilizers had been given priority. Emphasis had also been 
placed on developing organic sources of manure and higher 
outlays provided for setting up bio-gas plants. 
In the Sixth ii=in, the main aim of agricultural 
development programmes was to have growth with social 
justice, achievement of full employment in rural areas within 
ten years and the removal of poverty. Besides the realization 
of self-suffieciency, the plan s'-^ ed.at creating surpluses 
and promoting exports in respect of certain commodities 
having high growth potential . But the main thrustof the 
agricultural development policy was to generate substantial em-
ployment at productivity levels so that the rate of growth 
of per capita income increased, specially in backward areas 
and in the scheduled castes and scheduled tribes famillies of 
the rural areas, 
•ilie broad strategy was to develop irrigation faci-
lities as early as possible and optimally utilize land, water 
and other local resources including human resources in a 
co-ordinated manner. For this, the area development programme, 
known as the 'Command Area Development Programme', that was 
stjirted during the fifth plan, was carried further more vigorously 
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with special attention to the poorer sections in the 
rural areas. The diversification of the production base 
was -be promoted through mixed farming so as to increase 
investment, employment and income per unit of land and 
by integrating crop production,animal husbandry, forestry 
and fisheries. The main emphasis was an increase'' in 
irrigation, gross cropped area, cropping intensity and 
a larger application of such iniuts as manures, and 
fertilizers, seeds , perticides and pumping sets. The plan 
envisaged a sharp increase in the volume of agricultural 
credit covering a wide variety of activities , Ftecognizing 
the importance of land regorms, the sixth plan laid emphasis 
on the speedy distribution of surplus lands, consolidation of 
holdings and up-dating of land records. The plan also envisa-
ged a modefication in the Integrated %ral Development 
pr-ogramme based on decentralized micro-level planning at the 
bloc»k level. The programme was taken up in 2,000 selected 
community development Blocks in areas covered by special 
projects like small fonners Development Agency Programme 
(SFDA), Drought prone Area Programme(DPAP) and command Area 
Development (CAD) .Each block is allowed a sum of Rs,5 lakh 
and every year 300 blocks were added for intensive development 
in such activities as intensive agriculture, mixed farming, 
minor irrigation, land development , animal husbandry and 
dairing, fisheries, forestry and horticulture. ITie integrated 
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rirax development programme, specially focussed attention on 
the small and marginal farmers, agricultural labourers and 
rural artisans to achieve the twin objectives of generating 
employment opportunities and increasing production. 
The programme of development during the seventh 
plan must be set against the perspective of the next 15 years: 
1985 -2000, The investment programmer and the policy intiatives 
for the seventh and subsequent plans must be related to the 
g0€ils that the nation has set for the year 2000,Ss it emerges 
into the 21st century. 
India's agriculture has taken massive strides during 
three and half decades of planning, its growth and development 
hasnnot been uniform all over the country. The differential 
pattern and pace of agricultural development, particularly 
the growth of foodgrains production, has led to regional 
disparties. Again, among the principal crops, the production 
of pulses and oilseeds is not sufficient to meet the needs of 
the growing population. 
In seventh five year plan (1986-91) the raaintinence 
of self -sufficiency in food grains and attainment of self-
sufficiency in respectof pulses, oilseeds, and fibre are 
recognised as the main objectives for agricultural development. 
Wttile other objective are to maximise employment opportunities 
and to promote conservation and environmental protection measures^ 
so as to arrest the degradation of the natural endowments of soil 
waiter and o^her resources 
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By the tarn of the century, the total population 
of the country is expected to te 972 million. As stated, 
the gross domestic product is stupulated to rise at 5 per 
cent per annum over the period of 1985-20')0 . Given rhese 
developments, the food grains requirements by the year 2000 
21 
have been estimated around 240 million tonnes. The achieve-
ment of this target will be made possible by increased use 
of fertilizers and irrigated area and by improvement in tech-
nology. For Achieveing the target of foodgrain and other 
crops, the requirement (TT fertiliser by 1999 -2000 has been 
estimated at around 20 millioi tonnes, and that of irrigation 
around 100 million hectares. 
The target fixed for the growth of agricultural 
out put during the seventh plan period is 4 percent per annum 
and the target for foodgrain output is 3.7 per cent per annum. 
To achieve these targets, efforts will be made to irrigate 
an additional area of 11 million hectares during the seventh 
plan period.The consumption of fertilisers v/ill be increased 
from 8.4 million tonnes in 1984-85 to 13.^"7 -1't.O million 
tonnes in 1989-90. ITie main thrusts in the seventh plan are: 
21- Seventh five y;ar plan Vol,I, Govt, of India planning 
'Coiimission , 1985, October,p. 15. 
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i ) Spec ia l Rice product ion Programme in the Eas te rn Region, 
i i ) N a t i o n a l Oi lseeds Development p r o j e c t , 
i i i ) N a t i o n a l watershed Development Programme for Fainfed 
A g r i c u l t u r e , 
i v ) Development of Small and Marginal Farmera, and 
v) Soc ia l F o r e s t r y . 
C H A P T E R -IV 
GROWTH OF POPULATION AND FOOD SUPPLY IN INDIA 
India is the second highest populated country 
in the world. According to the 1981 census the total 
population of India was 685,184,692, with a gro'/rth rate 
of 2.5 per cent per annum. It is to be noted that during 
1901-21, the rate of population growth was only 0.5^ per 
cent per annum, while during the next twenty years ,1921-41 
the rate of growth was 2.6 per cent per annum, that is 
about five times higher .During the next twenty years, ig41-6l, 
the rate of growth was 3.87 per cent per annum and between 
the period of 1961-81 the growth rate was 2.4 per cent per 
annum. It is, thus, clear that the population of India is 
growing at a rapid rate since 1921. (Table I). 
T 
POPULATION AND GROWTH RATE 
Year 
1 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
Popula t ion 
2 
238,396,327 
252,093,590 
251,321,213 
278,977,238 
318,660,580 
361,088,090 
^39,23^,771 
548,159,652 
685.184,692 
A B L E - I 
OF INDIA 1901 
Decennial 
Tota l 
3 
«• 
+13,697,063 
-772,177 
+27,66^,025 
+39,683,342 
+42,42,0485 
+776,828,73 
+108,924,881 
+137.025.040 
-'81 
Va r i a t i on 
Percent 
4 
+5.75 
-0.31 
+11.00 
+14.22 
+13.31 
+21.51 
+24.80 
+25.00 
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The year 1921 is known as the "big divide" because 
prior to this period India's population increased slowly but 
after this period, it has increased rapidly.The main 
cause of the rapid growth of the population is the decline 
in the death rate, and not an increase in the birth rate. For 
instance, while in the year 1951 the birth rate was ^0 and 
death rate 27 per thousand^ ', in 1981, the birth rate was 31.2 
and death rate only 10.7 per thousand; . (Table II) 
TABLE ~ II 
Birth and Death rate - 1911-81 
Daith rate 
43.1 
48.6 
36.3 
31.2 
27.4 
22.8 
12.9 
10.7 
control of epidemic diseases like malaria, improvement in 
drinking water facilities, better drainage, better health 
Year 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
Birth ra te 
51.3 
49.2 
46.4 
45.2 
39.9 
41.7 
32.1 
31.2 
n 0 
conditions , efficient handling of famine, use of anti-
biotics and general improvement and economic development 
have contributed to the decline in death rate. 
Consequent upon the decline in death rate, the 
expectation of life at birth has increased. While it was 
33 for male and 32 years for female during the 1941-50 and 
42 for male and ^»1 for female during 1951-60, it increased 
to 46 and 44 respectively during the 1961-70 . 
The rapid increase in population has created 
problems of the Unemployment, the need for provision of 
better housing, transport facilites, medical attention and 
health services to the people. In addition to these factors 
the rapid increase of population also had to problems between 
the food production and food supply. 
Food grains production: 
There has been a marked progress in India agricuture 
since 1950. i^roduction of foodgrains increased from 54,92 
mil l ion tonnes to 130 mill ion tonnes between 1949-50 to 1981-82 
and i t was 152 mill ion tonnes during 1983-84. 
' '• Basic s t a t i s t i c s Relating to the Indian Sconomy, 1950-51 to 
1981-82, Central S t a t i s t i c a l organisat ion, Department 
of s t a t i s t i c s . Ministry of Planning, Govt.of India. 
TABLE - I I I 7i 
Production of Boodgrains and Area Under food grains 
1930-51 to 198>84, 
Area in mill ion hecteresjproduction in mil l ion tonnes 
Y«*r Area Production Averalje y ie ld 
QuIntel per 
hectare 
50.9 5.22 -^^ 
66.9 6.05 Of 5 ^ 
I coin 
82.7 7.05 ^ ^^ 
o> ^ 
80.1 6,30 ^, 1^ j^ 
1950- 51 
1955-56 
1961-62 
1962-63 
63-64 
64-65 
65-66 
66-67 
67-68 
68-69 
69-70 
70-71 
71-72 
72-73 
73-74 
74-75 
75-76 
76-77 
77-78 
78-79 
79-80 
80-81 
81-82 
82-83 
83-84 
97.3 
110.5 
117.2 
117.8 
117.4 
118.1 
115.1 
115.3 
121.4 
120.4 
123.5 
124.3 
122.6 
119.2 
126.5 
121.0 
128.2 
124.3 
127.5 
129.0 
125.2 
126.7 
129.1 
125.1 
131.1 
94.0 7.81 
129.6 10.23 
133.3 10.32 
129.5 10.35 
152.3 11.62 
3 O 
4J C 80.6 6.87 
89.3 7.57 5^ I J 
72.3 6.29 g ^ ^ ' 
74.2 6.44 „ H o . 
JJ O O 
95.0 7.83 ^ ^^ 
CO X* ^ Q D 
99.5 8.P5 ^ t -
108.4 8.72 ^ S g 
105.1 8.58 £ o ? 
97.0 8.13 . 
w 
104.6 8.27 ^ 
S9,8 8.24 S 
121.0 9.44 
111.1 8.94 
126.4 9.91 
131.9 10.22 
109.7 8.76 
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It will be seen from table III that the 
production of food grains in 1950-51 was only 50r9 
milliong tonnes with an average yield of 5.?2 quiental 
per hectare, but with the application of high yielding 
varities of seed, increased irrigation facilities and 
liberal use of fertilizers, insecticised and pesticides, 
India increased her food grain production to 152.3 
million tonnes with yield of 11.62 quintal per hectare 
in 1983-84. And now India is not only self-sufficient in 
food grain production, but also in a postion to export 
wheat to other countries. 
The total out put of food grains in 1961-62 
was 82.7 million tonnes. It fell to 78.5 million tonnes 
in 1962-63 and 80.6 million tonnes in 1963-64 .There 
was a record production of 89 million tonnes in 1964-65 
but was followed by a steep fall to 72.3 million tonnes 
in 1965-66, which was a year of severe drought in 
sevei-^ 1 parts of the country. After two years of drought 
viz. 1967-68, the production was 95.1 million tonnes. In 
1968-69 it was less by one million tonnes (94.0 million 
"tonnes ) .In 1969-70, aggregste foodgralns production increased 
to 99.5 million tonnes. In 1970-71 the production was 107.3 
million tonnes. It fell to 105.2 million tonnes in 1971T72 
and further to 97.2 million tonnes in 1972-73, and it was 
104,6 million tonnes in 1973-74. In 1974-75, it was only 
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S9.8. mil l ion tonnes. In 1975-76 i t increased to 121.0 
mil l ion tonnes, but again f e l l to 111,6 mill ion tonnes 
in 1976-77. After 1977 the production of food-grainsgradually 
increased except in 1979-80 (109.7 million tonnes; . The 
production of food grains in the years 1977-78, 1978-79, 79-80, 
80-81 ,81-82 and 82-83 as 126.4, 131.9 , 109,7,129.6, 
1.33.3, 129.5 mil l ion tonnes respect ively . In 1983-84 the 
production of foodgrains reached the highest level (152.3 
mil l ion tonnes) . 
Production of Rice ; 
The year I966 was declared as Indian producvitity 
year (I P Y), when every efforts was made to increase 
production both in industry and in agriculture. India also co-
operated with the FAO to celeberate the year I966 as Inter-
national rice year (IHY ) , Special programmes were drawn up 
to increase the production of rice during the year. The 
production of rice during the year I966-67 was 30.4 million 
tonnes, but after-1966-67 the production of rice increased 
though slowly. In 196O-6I the production v.as 34.6 million 
tonnes while in 1970-71 it reached the level of 42.2 million 
tonnes and in 1980-81 crossed the level of 53 million tonnes 
about one and a half times of its level in 1951(22million 
toiones ), 
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The slow growth rate in the production of 
rice is mainly due to the vagaries of monsoon. Rice being 
a Kharif crop requires greater quantity of water compared 
to that of wheat which is Rabi Crop, Moreover, wheat can 
be stored for longer period compared to rice which is more 
susceptible to pests and diseases. 
Wheat : 
The production of wheat shows a continuous 
rise from 6.8 million tonnes in 1950-51 to 10.9 million 
tonnes in 1960-61, but the production became more than 
double in the next decade during 1970-71 and reached the 
level of 23.8 million tonnes, in the decade ending 1981, 
it reached the level of 33.8 million tonnes. But during 
1983-84 the production of Wheat reached at the level of 
45.4 million tonnes. 
Others Grains ; 
The Production of Jwar, Bajra, Maize and 
other grain also increased by rapid or slow rates. There 
was little increase in the production of pulses.Pulses 
constitute the major sources of the supply of proijens to 
the population. It is the cheap and best protien for the 
vegetatian population Table IV shows the production and 
area under different food grains. 
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Area and Product ion of Di f fe ren t food crops t930-31tol98O"81 
Crop Year Area Product ion 
( m i l l i o n h e c t a r e ) (mi l l i on tonnes ) 
Rice 
Wheat 
Barley 
Maize 
Pulses 
1950-51 
1960-61 
1970-71 
1980-81 
1950-51 
1960-61 
1970-71 
1980-81 
1950-51 
1960-61 
1970-71 
1980-81 
1950-51 
1960-61 
1970-71 
1980-81 
1950-51 
1960-61 
1970-71 
1980-81 
30.8 
34.1 
37 .4 
39 .8 
9 .7 
12.9 
17.9 
22.1 
31.1 
32.0 
23.9 
18.2 
51.6 
44.0 
58.2 
59 .8 
19.0 
23.5 
22.4 
22.6 
20.5 
34 .5 
42 .5 
55.2 
6 .4 
10.9 
23.2 
36.4 
2.3 
2.8 
2.8 
2.2 
1.7 
4 . 0 
7 .4 
6 .8 
8.4 
12.7 
11.5 
11.1 
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iour'ci' : "E.stJni;ilc; of An I ' ' i' -I ii.d Yield of Pr inc ip le 
crops J,, i„,ii;., r jH i - a ; " , Direc tora te of Economics and 
o t a t i s t i c s , Mini.-.try oT A-r lcu l tu re and I r r i g a t i o n . 
Govt, of India , m-v. D.-lhi. 
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The area under foodgrains increased steadily 
from 97 million hectares in 1950-51 to12^ million hectares 
in 1970-71, but it has remained constant rince 1970-71 to 
1980-81 with flactuation in the intervening years. 
Figure,4 shows the trends in production and area 
under food grains during three decades 1950-51 to 1980-81 
During the decade 1951-61 both area and production, rose 
almost at equal pace. In the year 65-66 there was downfall 
in production while the area increase^.However after 1966 the 
increase in area was at much slower rate, while the production 
continued to increase .During the decade 1970-71 to 
1981-81 the production shows a zig-zag path. In 1970-71 
the production was 108 million tonnes. In 72-73 owing to l^ an 
monsoon, the production come down to 97 million tonnes but 
in 73-7^ ^ it again picked up and rose to 104 million tonnes, 
in 74-75 it again declined (99r8 million tonnes).In 78-79 the 
production went up to 132 million tonnes, the highest 
production of the decade. Once again in 79-80 it came down 
to 109. 7 million tonnes. The flactuation in food grain 
production was mainly by the several droughts which effected 
different parts of the country. And once again in 1983-84^  
the production rose to 152 million tonnes. 
-».,m jNivt^'j." 
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Food Supply ; 
The food that we eat contain nourishing substances 
called nutrients. The main thing which we get from food is 
energy , it measured in "Kilo-calories" simply called 
"Calories ". Thdfcre ^  two typesof hunger, the "physical 
hunger " and second is "specific hunger", i.e. there is to 
be found not only the quantitative inadequacy of the diet 
(known as the undernutrition ) but there is also deficiency of 
one or more essential nutrients in the diet (known as mal-
nutrition ).According to Sukhatme under -nutrition reteifs 
to the quantative inadequacy of the diet measured in terras 
of calories. If it is ellowed to continue for a long time it 
will result in a loss of body weight for the ••,anie physical 
activity or reduction in physical activity for the same body 
weight or both. In case of children, it affects their physical 
gi?owth and development. Thus of calories are insufficient, it 
will lead to listlessness, in sufficient physical activity and 
lack of initiative, while malnutrition referes to lack or 
inadequacy of a particular or several essential nutrients which 
lead to a number of'deficiency diseases. Retarded growth in 
children, Poor physique, and health in aduits low resistance 
to diseases and low Morking efficiency are the expressions of 
malnutrition ." People who do not get enough quantity of food 
2, Sukhatme, P.V., : Feeding India's Growing iMillions, 
Bombay 1965. 
Table- Vj 
Ddily Alloynces of Nutrients for Indian, 
( Reconimended by Nutrition expert group in 1968) 
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Group P a r t i c u l a r s Net Ca lo r i e s ^ r o t i e n s (gms) 
Man 
Woman 
Children 
Sedentary work 
Mederat work 
Heavy work 
Sedentary work'!. 
Moderate work 
Heavy work 
Pregnency 
Lec ta t ion per iod 
1 years 
2 years 
3 years 
4-6 
7-9 
10-12 
I » 
t > 
Adolescent 
13-15 . , 
Boys 
G i r l s 
16-18 yea r s 
Boys 
G i r l s 
2400 
2800 
3900 
1900 
2200 
3000 
+300 
+700 
1200 
1500 
1800 
2100 
2500 
2200 
3000 
2200 
55. gms 
k3 gms 
+10gni 
+20gm 
17gm 
18gm 
19 gm 
22gm 
"33 gm 
43 gm 
55gra 
50gra 
60 gm 
50 gm 
Average per person per day 2100 55 gms. 
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In practice, however, the calorie supply is not- equally 
distributed some peoples taking more calories than they need, 
for .instance,the rich take more calories than they need for 
a healthy and active life, while the poor may have an intake below 
their requirement. The per capita daily consumption of protien^ 
in India is 56 gms and Calories that recommended are 2100 for 
the daily consumption per person per day for the sound health. 
Chief Features of Indian Diets : 
Indian diets primarily consist^ of Cereals and pulses, which 
Contribute about 75 to 80 per cent of the calories,' and 89 per 
cent of the protienf 30 per cent of fat, 40 per cent calciougi, 
15 per cent of vitamin A and negligible proportion of vitamin^ . 
C and D^. 
ICMR released "The Diet Atlas of India " in 1965. It 
reveals some intresting facts about Indian diets, t^ points 
out that "Hural people provide a large proportion of their 
total expenditure for foodgrain as compared to the Urban 
population . On an average, a villager has 41 per cent of his 
expenditure on foodgrain, eight per cent on milk and milk pro-
ducts and 19 per cent on otherl items , Against this, the 
city dweller has 25 per cent of his expenditure on foodgrains, 
9 per cent on milk products and 26 per cent on other items," 
6, Sukhatme, P.V., Feeding India's Growing Millions ^ ombav,1965, 
p.34. 
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u. The calorie intake per adult in Punjab, "iraachal pradesh, 
Uttar Pradesh and west Bengal is about 3000 while in other 
states it ranges from 2000 to 2500. Kerala has the lowest 
intake with only about ,t800 Calories'. 
Cereals are the cheapest source of the calories as' well 
as protiens. The biological value of cereals protein^ is higher 
than that of protien from root crops, (starchy root crops are 
also an economic source of Calories and protien^. In cereals 
there is regional variation in consumption, rice being prefered in 
southern and Eastern states ; wheat in central and northern 
states and millets and coarse grains in western and central India 
and some specified areas in several states. 
Pulses are the cheapest and best source of the protiens,which 
&lso. 
^•so provide minirals and vitamin B-Complex;/ Consumption 
of pulses is highest in Uttar Pradesh followed by Madhya Pradesh 
Gujarat, West Bengal and Bihar- Between 60 and 100 grains. Iri 
Kerali-a consumption of pulses is less than 20 per cent • 
7., Meraoriayi C.B. ; Agricultural problem of India, 
Allahabad, 1984,pp,706. 
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Among all the animal products, -^isYi is the cheapest 
source of protien, eggs are by far the most <£ostly source 
of calories and animal protiens followed by meat. Milk occu-
pied a place between eggs and meat on the one hand and fish 
on the other in regard to the unit cost of calories and 
protiens. It has the additional merit of being rich in calcium 
It is an established food for infants and children, 
the 
As regard, consumption of milk and milk products Punjab 
tops the list with a daily consumption of 220 grams, followed 
by Gujarat and Maharashtra with 140 and 100 grams respectively 
Kerals and Bihar arre at the far end with less than 20 grams. 
In case of sugar and jaggery, Punjab is on the top with 
an average of 85 grams consumed per day per adult. West Bengal, 
Maharashtra, come next with 40 gms each .Bihar, Kerala and 
Himachal Pradesh have the minimum consumption level. 
The oil is the chief source of fats. The major oils 
consumed are ground nut oil, mustard oil, and sesame oil. The 
central and western India consume ground nut oil to a large 
8. Sukhatme, Ibid., page 97. 
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extent, whereas^ Northern and Eastern India prefer 
mustard oil, and Southern India generally consumes sesame oil 
except Kerala where coconut oil is the choice. Hyd#rogenarated 
oil (vanaspati) has entered in Indian dietary, because it 
compares favourably with ghee in consistency, appearance, use , 
and price. 
According tothe dietary survey of India^  an adult consumes 
2000 calories per day in which 75 per cent of calories comes 
from the cereal starchy roots, pulses and sugar, Whereas^the rich 
countries consumes about 3050 calories per person per day, 
the share of carbohydrate being 57 per cent. Besides, India 
consumes 51 gm of total protien, with only 6 gm derived from 
animal sources. In fe contrast, the total protien supplies 
available per capita per day in developed countries is 90 gms 
with 44 grams derived from animal sources 
Per Capital availability of Food grains in India » 
Q 
According to FAO , the total quantity of food stuff produced 
in a country per annum added to the total quantity imported and 
adjusted for any change in government stock, will indicate the 
available food supply and this available food divided by the 
9. FAO, Production year Bpok^ 1981, y«35« page,9. 
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365 shall, indicate the availability of food for per 
person per day. 
TABLE -VII 
Per Capita Net Availability of Food Grains in India 
Year 
1951 
1961 
1966 
1973 
1978 
1980 
1981 
y 
Populat ion 
/ ^ s 
( m i l l i o n s ; 
363.2 
442.4 
493.2 
576.7 
645.0 
674.1 
685.1 
1951- 1981 
Product ion * 
(mi l l i on tonnes ) 
45.81(40 .90) 
69 .59(60 .89) 
62 .40(54 .60) 
87 .12(76 .23) 
114.43(100.13) 
101.13(88.49) 
118.96(104,09) 
Imports Per 
/ . - Capita (m. tonnes ; ^ ^ ^ i i g ^ i -
I r t v 
gms/day/person 
4 .80 
3.49 
10.34 
3.59 
- 0 . 8 4 
- 0 . 4 8 
0.52 
394.9 
468.7 
408.1 
421.9 
468.2 
410.4 
453.4 
• For net production 12.5 per cent is reduced from the gross 
production for the seed weed and wastage of the food grains. 
The figures in bracket shows the net production. 
"Table VII shows that there is a gradual increse in 
the per capita net availability of food grains. In 1951 it 
395» 
was/grammes per day per per-son, it rose 468 in 1961 and in 1981 
it was 453.4 grammes per day per person. 
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10 Prof. Shafi examined_the a v a i l a b i l i t y 
of food g r a i n s in terras of grams as wel l as in 
c o l o r i e s per head per iday, 
TABLE - V I I I 
Net availability of foodgrains interms of Calories, and 
grammes i 
Year Kg,per year gm/day /person Calories/day/ 
person 
1610 
1995 
2100 
2030 
1951 
1961 
1971 
1981 
170 
209 
222 
212 
465 
572 
608 
581 
The above table shows that the per capita 
availabilty of food grains increased sharply by about 25 
per cent from 1961-71, but in next decade the increase was 
not not significant, about 6 per cent, and in the decade ending 
1981 the availability declained by abott 5 per cent, similarly 
the calories intake from food grains showed a rising trend 
from 1951 to 1971 but decreased in the decade entled a't •1901. 
Food Policy of the Government: 
On March 19^9, the government announced it"plan for 
achieving self sufficiency in food grains. The madin features 
of that programme were ; 
10. Shafi, M,, : Trends in Area And Production of foodgrain in 
India, Geographer. Vol.30,^0.2 ,1983,p p.12. 
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1. increase in food production in all its aspects through 
the conscious efforts, e.g. extention of irrigation facilities, 
provision of, requisite, inputs^assurance of remunerative 
prices to the farmers through price support programme and 
land reforms. 
2. agricultural research suited to local conditions for 
stepping up the tempo of growth in agriculturally backward 
areas. 
3. effective poverty amelioration programmes in backward areas 
as also for identified weaker section of the population. 
4. Judicious policy of food management. 
In 1952 , a Grow More Food Enquiry Committee was 
set up for examining the working of the G.K.F, oa/mpaign (Grow 
more food csimpaign, intiated after 19^3).This committee 
recommended that the present GMF campaign should be enlarged 
so as to cover a wider plan for development of village life 
in all its aspects. 
When food situation worsened in 1955, and the prices 
rose very high. The Food grains Enquiry committee was set up 
in July 1957. According to this Committee, the rise in the 
price of food grains was due to ; 
(i) a large proportion of food grains being retained by the 
cultivators,(ii) the increased out lay under second plan and 
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increased bank credit which pushed up the price level and 
(iii) undae optimise about the food situation led to the 
slackening or at least prevented the acceleration of efforts 
for increased food production in many states. 
The committee recommended • -
1) the establishment of "Price Stabilisation Board/ 
2) establishment of Central Foodgrains Advisory Board, 
3) Setting up of cheap foodgralns shops, 
A) Temporary measures of food control in Bombay and /llalcutta, 
5) removal of rationing and control, 
6) the government to take over the wholesale buiness of 
food grains, 
7) imports of food grains to be encouraged for few year, 
8) more attention to be given to grow more food campaign 
in the second plan and^  
9) United efforts on an''All India basis 'Ho check the growth 
of population to be taken up in government supervision of 
g food grain buisness etc. These recommendations were accepted 
by the Government to a large extent. 
An 'Again in 1959, the Govt, of India invited the 
'Ford Foundation Team ' to give constructive suggestions 
for solving the country's food problem. Some of the important 
recommendations of the team were : 
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1) Since India is a large country with great 
diversification in climate and other conditions, 
in 
no blanket programme will fit all.areas. The 
problem of different areas under different conditions 
should be solved on its own bi^ sis, i.e. improvement 
programmes should be tailored to fit the conditions 
faced by individual cultivators village by village, 
block by block and area by area, 
2) Priority should be given to projects which make 
immediate and greatest contribution to food production. 
3) In India where cultivation is carried on by millions 
of small farmers, the prospects of adoption of improved 
method of cultivation depend on prospects of an economic 
return to the agriculturist. This depends on assurance of 
stability of tenure, stable prices and necessary marketing 
and credit facilities. 
4) At all levels, leadership should be provided and 
co-ordination achieved among planners, administrator^ 
educators, natural scientists, social scientists, local 
commiknity leader^and cultivators. 
5) Provision should be made for suitable storage of 
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foodgrains. 
6) The market should be within in bullock - cart 
distance that will pay the guaranteed price when the 
cultivator has to sell. 
' Food Corporation of India • was established 
in 1965 with the following objectives : 
1) To ensure fair price to the grower and to make available 
food grains at reasonable prices to the consumer 
2) to encourage production of food grains by financing food 
crops, giving guarantees on be^ -half of growers and by provi-
ding facilities like fertilizers , sprays and crop insurance 
3) to conduct research^encourage research^in increasing fields^ 
preventing losses by insects, pests, fungus etc, (A) to carry 
an research an farm management in order to increase the 
efficiency of the grain growers, (5) encourage mechanieation 
and application of modern science and technology to food grain 
production (6) to conduct surveys, maintain statistics 
and Under take all such steps as are necessary to keep the 
farmer well informed, (7) to encourage subsidary foods such as 
poultry, fruits, vegetables, fish, park, and other meat and 
take steps to increase their production and consumption (8) 
to provide prober storage facilities (9) to organise and finan-
ce super market, and retail distribution to reduce costs B to 
to 
consumer (lO)/encourage and undertake all kinds of food indu-
stries including packing, preservation and processing 
( n ) to take posit ive s teps , to ensur*^ bi lanced 
consumption of foodgrains, (1?) to run corporatiOT;s* own 
t r tn spor t and (15) to undertake procurement wherever and 
whenever necessary , 
The corporati >n has bu i l t up buf ff-r stocks throughout 
the country out of surplus and imported gra ins , provides 
adequate storage f a c i l i t l t s , e l iminlates unnecesserv movement 
of food grains and attempt has. been made to avoid losses due 
to faul ty s torage. 
The corporation s ta r ted Initially In 1965 with the 
purchases of r ice only so far as the domestic supplies are 
concerned ; but l a t e r on I t a l so engaged in procurement of 
wheat, Jwar, maize, bajra , grara and other products. 
Dis t r ibut ion of ^ood f^ralns; 
There are two aspects of public d i s t r ibu t ion . F i r s t l y 
the centra l government has to use I t jof f ices to get the 
allotment for the de f ic i t s t a t e s fro» the surplus s t a tes or 
from t h e i r own pool which i s made by imports and by proc_ 
ureraent, in order to order to enable the d^fcficlt s t a t e to 
t i d e over t h e i r d e f i c i t s . Another aspect of food d i s t r lbu -
t lon i s to make avai lable foodgralns a t f a i r price to the 
low income sect ions of population.This i s being; done through 
f a i r pr ice shops*. 
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Between I96I and 67 t "the number of fair price 
shops increased nearly three times from 47,400 to about 
1.37 lakh in 1967. The number of fair price shaps increased 
to 2.07 lakh in 1975; 2.13 lakh in 1974, 2.46 lakh in 1977 and 
2.83 lakh in 1980. 
It will thus be seen that the population of India 
is increasing and by the turn of the century, may touch 
a billion mark. The growth rate has been 2.4 per cent per 
annum and with family planning measure that are *^Plag _, 
propogated, the growth rate, it is pointed out has come down 
2 or even 1.9 per cent per annum. 
The food supply has been increasing at the rate 3.8 per-
cent per annum and with the application of modem technology 
in agriculture, India is a comfortable position in respect 
of food supply but the basic question is the availabality of 
food grains to the teiming millions, whose purchasing power 
is low.Thus there may be adequate supply of food grain, it 
may be beyond the reach of the people and there may extensive 
signs of under nutrition and malmutrition. Here all efforts 
should be made to see that the land less people, small and 
and 
marginal formers, share croppers^artesian have adequate 
purchasing power to procure the food grains. 
C H A P T E R -V 
POPULATION GROWTH AND FOOD 3UPPL,Y IN UTTAR t iADEZU 
India is predorainently an agricultural country 
where roughly seventy per cent of its population has 
engaged in agriculture. Inspite of such a huge perc-sntage 
of population engaged in agriculture,, most of the people 
sre ill-fed and suffer from malnutrition.The re is need 
to improve both the quantity and quality of diet.The diet 
taken by an average Indian lacks the required contents of 
nutrition : As a result health is impaired, resistance to 
diseases is lowerd and the capacity of work is reduced. 
An improved diet affects human attitudes and aspiration 
and increases the physicul work capatity. 
In terms of area Uttar Pradesh is the fourth 
largest state in India while in terms of population it r-.nks 
first.It covers an area of 29^^413 sq.knj, (which is 9.65 per 
cent of the total area of India ) and has a populotion of 
110 million peoples (16.8 percent of national population). 
Uttar Pradesh is a land locked state lying betv/een 
25*52' and 31°18' N, and 77°10' and 89°39' Scnnd.has a length 
of about 650 km frem Sast to West and 240 km from 
North to South. An area of 48,034 sq.km. constitutes hilly 
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tract in the nort'n,and^  the remaining 2, '6, :579 sfi.krn. 
is plain area and accounts for 33.70 ['er cent of the 
total area of U.F. Uttar pradesh is bounded by Tibet and 
Nepal in the North, Himachal Pradesh in the North v.est, 
Punjab in the v/est, Rsjasthan in South-west, Madhya Pradesh 
in the South, and Bihar in East. The yarouna ri- er forms 
part of the western boundry, the Ganga forms part of 
the southern boundry and the Gandak forms the eastern 
while 2 
boundryJ Other boundries are artificial. 
Population Growth in U.P : 
The population of Uttar Pradesh in 1981 was 110.8 
mill iong ,consisting of 58.8 millions males and 52.0 million 
females. Table I shows the growth rate and total populatio-j 
of ^ t ar pradesh since 1901 to 1981. 
TABLE -IX 
Populat 
Year 
1901 
1911 
1921 
1:;31 
I9AI 
1951 
1961 
1971 
1981 
Source 
I . S h a f i 
2 . Tech 
ion and Growth r a t e in U.P. I90I • 
Persons Decadial 
v a r i a t i o n 
AS,627,655 
48,154ji908 -4724? 
•46,672,398 -1482510 
49,779,539 +3107140 
56,5351,54 +6755616 
63219655 +668V501 
73,754,554 +10534899 
88,341144 +14586'590 
110,86^013 +22520369 
: Census of India 1981 
,M.: A£i;ricultural p r o d u c t i v i t y and 
Delhi,1984 
no-:^conomic Survey of U.P. 
to 1981. 
Decad 
r a t e 
Re^ ional 
i a l growth 
m» 
- 0 . 9 7 
- 3 . 0 8 
+6.66 
+13.57 
+11,82 
+16.66 
+19.78 
+25.45 
Imbalances , 
NCAii;, Delhi, 1965 . 
9b 
The growth rate of population in Uttar Pradesh 
has been below the All India growth rate till 1971. Ujring 
1971-81 decade it .vas slightly above the all Indin rate and 
was the highest ever recorded in this state. 
The population growth was low upto 1951 but 
thereafter it has been high,After 1951 the growth rate has 
been above 2.5 per cent per annum. 
iJuring the period 1951 to 1981 after the attainment of 
independence, programmes of health improvement and medical 
care have led to a fast reduction of death rate. But compared 
with it, measures of btrth controll have resulted in a relati-
vely much small decline in birth rate consequently during 
1951 to 1931, the population of uttar pradesh jumped from 
63.2 million in 1951 to 110,8 million in 1981 - an increased 
of 47,6 million during the 30 years period. But during 
1971-81,the population of Uttar Pradesh increased by 22.5 
million with growth fcate of 25.'^  per cent. 
Growth of area, production and yield of selected crops In 
Uttar Pradesh : 
Most of the land of the state is Under cultivation. 
The scope for horizontal exjsiinsion of cultivable land in the 
state is rather limitted. The only way to increase production 
in the state is through the vertical exp^ .nsion of land.The 
vertical expjSnsion of land is possible through the adoption 
of improved farm technology. 
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In the following paragraphs an attempt has been 
made to studythe trend and variations in area production 
and yield of selected cropj^ in the state. Ihe time which 
is taken for the study is post - independence period 
1950-51 to 1980-81. The study is based on secondary data 
collected by various agencies of the government . 
The princi{iLe sources of data relating to crop 
area, crop yield and crop production is "Estimates of 
Area, Proctuction and,Yields of Principle Crops in India"..— 
Directorate of liiconomics and Statistics, Ministry of 
Agriculture and Irrigation, Government of India, New 
Delhi, and other is "Agricultural Statistics of Uttar 
Pradesh , 1961-62 to 1985-84", Directorate, Agricultural 
statistics and Insurance Uttar Pradesh, Lucknov; , 1935 
Publication No. 101. 
Study for the period 1950-51 to 1980-81 shows 
that since Green revolution ( '66-'67) considerotle changes 
have been taken place in cropping pattern and production 
in Uttar Pradesh . 
Table in Appendix I shows the relative levels 
of area, production and yield of selected food crops wise 
from I95O-51 to 1980-81 The average area under cereals 
for the state was 1'+.57 million hectares during 1950-51 to 
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1980-81, t o t a l pulses accounted for 4.00 mi l l ior ' h '- 'ctar-s dijring 
the same per io . i , the s t a t e produced 12,58 m i l l i o n tonnes 
of c e r e a l s and 2.9 m i l l i o n tonnes of p u l s e s . 
Among t h - i nd iv idua l cror;s wheat fol!ov/ed by ricia 
accounted for- the h ighes t growth in Ut t a r t'r desh v, i t h 
r e s p e c t to a r e a , product ion and y i e l d per h e c t a r e . lAiring 
1950-51 -'heac occupied 3.32 m i l l i o n h e c t a r e s and r e g i s t e r e d 
a product.ion of 2.72 m i l l i o n tonnes v/ith an averr'ge y i e l d 
of <3^ 1 q u i n t a l per h e c t a r e . Subsequently , an area of .52 
m i l l i o n hec ta re increased upto 1960-61 and f u r t h e r 1.96 
m i l l i o n h e c t a r e and 2.2 m i l l i o n h e c t a r e s brought under wheat 
c u l t i v a t i n in 1970-71 and 1980-81 r e s p e c t i v e l y . This 
expansion of area brought an addi t io- ia l product ion of 1.22 
m i l l i o n tonnes -in I96O-6I a s compared t o 1950-51 and 3.75 
mi l l io i ! tonnes in 1970-71 and f i n a l l y in the year 1980-81 
wheat product ion increased by 5.75 m i l l i o n tonnes comnar-d 
t o 197 - 7 1 . iTie av-..:rage y i e l d rose from 8.21 q u i n t a l per 
hoct ;uv iu 1950-51 t o 10,00 q u i n t a l per hret.-ire in I96O-6I 
and :5.0r q u i n t a l per hec t a r e in 1970-71 an(] it- Turthor 
incr>':i,.(>u to 16.50 eu in tn] :;er hec ta re jn 19''30-;;1. Mow'vrr, 
Lh-r-i' ViGPO some Jndivldu ' i l yenrs In whic[i t.hc y1 'l(i ,;howccl 
grea! I. l u c t u a t i o;a. iHjring 1978-79 wheat cov-r.; an area of 
7.''+ m i l l i o n hec t a r e and product ion amounted to 11.46 m i l l i o n 
tonnia with an average y i e l d of 15.5 q u i n t a l per h e c t a r e . 'Iho 
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lowest, production w-is in the year 1963-64, ?.7 million 
tonnes, coverin;.', an area of 3.^ million hectares with 
of 
lowest recorded average y ie ld /6 ,9 quintal per hectyref-. 
iUce Covered an area of 3.85 million hectares in 
1950-5l . i t further expended to 4.2 million hectares , 4.56 
decade 
million hectare:.: and $.3 million hectares in the subsequent 
1960-61, 1970-71 and 1930-81 respect ively. Althou-;h i t 
recorded an ins ignif icant incrense in nrr^o, Ih • production 
and yiuld per hectare achieved s ignif icant increases . The 
production rose from 1.99 mill ion tonnes in 1950-51 to 
3.15 mill ion tonnes in I960 -61 and 3.70 mill ion tonnes in 
1970-71 to 5.56 million tonnes daring the year 1980-81. 
Similarly the yield increased from 5.19 quinta l per hectare 
in 1950-51 to 7.53 in 1960-61 and 8.11 quintal per hectare 
in 1970-71 and a t ta in ing to level o£ 10,53 quinta l per 
hectare in 1980- 81 . 
iMaize had an upward growth from 1950-51 to 1970-71 
a,nd subS':;c]uent years the area under maize declined.ITie highest 
area under maize recorded in year 1970-71 was 1.51 mil l ion 
hectare . After 1970-71 there was a gradual decrease in the 
area under maize and in the year 1980-81 i t reached the 
l8west level of 1.22 mill ion hec ta res . As regard the productioi 
and yie ld , the resu l t are not convincing. There ar-: on'y 
two separal;e year.-i in which' the production and yield 
regist':^red comparatively higher values and these are 1970-71 
ifOi 
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and 1972-73. -Uaring 1970-71 the production r^-acherJ the level 
of 1.3 million tonnes with an average yield -p^r hectare 
of 12 quintal per hectare and in 1972-73 the yield declined 
and showed n production of 1,35 mill ion tonnes with the yield 
of 9.35 quintal got hectare . 
In case of Barley the table shov/s tha t the ar--a 
under barley shows a declining trend, in 1950-51 i t was 1.9 
mil l ion hec ta res , in 1960-61, 1.8 mill ion hec tares , in 1970-
71 i t decline with 1.3 mill ion hectares and f ina l ly in 
upto 
1930-81 i t reached/|.77 mill ion hec ta res . The production also 
shows the declining trend in respect of area, but the average 
yield shows an upward trend, for instance in 19^0-51 i t vr-s 
8.8 quintal per hectare but in 1960-61 i t was 9.1 quintal 
per hectare. During 1970-71 i t rose further, to 10.3 quinta l 
per hectare and during 1980-31 the average production was 
13.25 quintal per • hactare . 
The area under pulses shows a declining trend.The 
area under pulsus (including a l l type of pulses ) in 1950-51 
was .3-+ million hectare with the yield of 6.9 quinta l per 
hectare , while the production has 3.02 mill ion tonnes .But 
in I96O-6I the area touched the level of i.5 mill ion hectares 
After I96O-6I i t declined and reached the level of 3.7 mil l ion 
hectrr'e in 1970-71 and 3.09 mill ion tonnes of production , 
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Pulses further declined in area and as well as production 
durin,2, 1930-61, i.e. 2,8 million hectare and ?.,6 million 
tonnes respectively with the yield of 8.8 quintal nor 
hectare. 
The index numbers of area, production and yield 
under the selected crops such as, wheat, rice, barley, grain, 
maize and pulses are shown in appendix II. 
i'he figure 5to11 depict the trends of area and 
production of the rice, wheat , barley, gram, maize and 
pulses respectively , which are drawn on the basis of index 
numbers. 
Food availability in Uttar Pradesh ; 
In the v/orld there are only six countries, which 
have more copulation than the state of Uttar Pradesh .These 
countries are USSR, USA, China, Japan, Brazil and Indonesia. 
The state has a challenging problem of feeding the rapidly 
growing population. There is also a need to increase the 
food intake of most of the population both in terms of quan-
tity and quality. 
Accorciin.v; to population census 1981 fthe state of 
Uttar xTadesh occupies the first place in the country and 
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about t!ie 16 per cent of the population of country resides 
in this state^(see-table I).The population of the state 
as a v*ole increased by 43.9 per cent durin? the period 1951-81 
T A B L E - X 
Per Capita Production of Foodgrains in 
U.P. From 1950-51 t o 1980-81. 
Year Tota l Product ion (• ' Per Capita Prodt . (kgms) 
(Mi l l ion tonnes- ) 
— — — — — - — - - —— — — — — —— — « — — » — — — _ — — — —— — — ^ 
Cereals f^ilses Food Grains Cereals Pulses Food 
g r a i n s 
1950-51 8.75 3.02 11.77 138 
1955-56 9.12 2.92 12.06 156 
1960-61 10.66 3.82 14.48 1-r5 
1965-66 10.01 3.29 13.30 12'4 
197C_71 16.57 3.07 19.64 187 
1975-76 16.82 2.66 19.48 17^ 
1980-81 22.03 2.51 24.54 199 
48 
43 
52 
41 
35 
28 
2? 
186 
179 
197 
165 
222 
202 
212 
Source : B u l l e t i n of Food s t a t i s t i c s , 1981-82 , Min is t ry 
of A g r i c u l t u r e , Government of I n d i a . 
no 
Table X shows the quinquennial to ta ] and per 
capita proiiuction of careal , s pulses and food grains in 
the s t a te daring 1950j51 to 1980-81. 
Curing 1950-51 to 1980-81 th- to ta l [iroductlon 
Qi' food grains in the s t a t e increased by 52 per cent , but 
in case oi' pulses the production vasO.6 per cent . During 
the quinquanniam 1975-76 to 1980-81 'he t o t a l food grains 
production increased by 48 per cent. Duriri^ 1950-51 the 
per capita production increased by 19-4 per cent whereas, 
in respect of per capita production of pulses there v/- s 
a decrease by 27.1 per cent .In 1975-76 the per capita 
production of cereals pulses and food grains decreased by 
7.5,25,0 and 9 per cent respect ively compared to 1970-71. 
In the l a s t quinquannial 1975-76 -1980-81 the per capita prod -
duction of cereals increased by 12,6 per cent, but decreased 
in cose of pulses . 
Nutr i t ional requirements and Food Supply : 
Aykroyd^ suggested tha t the ca lor ic requirement 
for ?:ij adult in India need not exceed 2600 ca lo r i e s , and 
th i s should be made up by 65 gms of protien;-; (26O ca lor ies ) 
45 -60 gms of fat(540 ca lor ies ) daily.T^ie amount of carbohy'irai 
te rcHjuire to make up the 2600.co^ories he pla'- :d at ^50 gm. 
3- Aykrjyd, ".K. , Ibid page 26 
I l l 
4 
Rao suggests that the amount of food available 
per man unit be derived from 59 gram-: of pratien, 31 grara'of 
fat an! l^U5 gro; of carbo hydrate. 
According to Prof. Shafi/, the per capita daily 
consumption of protieri in India is 56 gms In contrast to 
this iB the rich countries it is over 90 grams. Similarly 
the consumption of fat is about 30 grams as against 100 grams 
in advanced countries. 
If we suppose the whole population in one age group, 
then it will be easy to calculate the food Supply in a 
region, Hao has taken the food supply on the basis of whole 
production divided by the whole population of the region and 
deduct,edthe 12.5 per cent for the seed and watage it will 
be "Che per capita availability of food and food supply to 
the region. 
If the total production of food groins after the 
deduction of 125 per cent for the seed and wastage in 
Ut.;r I'radesh is divided by the total population of U.P 
for that year wi 11 give the per capita food supply ^er annum 
in t!ie state. 
4. .tc50, V.K'.1?.V. : i'ood, Nutrition and Poverty in India, Delhi 
1982. PP. lf:-i. 
5. 3h : ' i , N. , : Populat ion and Food supply with s p e c i a l 
reference t o land use planning in India 
5Kian P r o f i l e , v o l , 1, No.? Flong Kon'T,1973,p242 
6 . Ib id , .-^0, page 103. 
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If we assume 4 calories as equal to the., weight 
of one gram of food, then 2600 calaries will equal to the 
650 gms orO'65kgs per adult per day, and the annual 
requirement of one adult will be 237.25 kgs per year per 
adult oft this figure per year per adult is multiplied by 
the total population ef state, that wi^ l^ give the accurate-
position of the food requirement . 
Per Capita net availability of Foodgrains ; 
Net availability stands for the quantity of 
food grains available for human consumption.The per capita 
net availability of foodgrain, including pulses has been 
estimated in Table X. V/hile estimating the net availa-
bility it is assumed that the whole production is 
consumed within the state and there is no export and import 
of food grains.Also an allowance of 12.5 per cent has been 
made for seed, feed requirements and wastage.Table XI shows 
the availability of food grains in Uttar pradesh , 
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T A B L E -XI 
Net A v a i l a b i l i t y of ^oodgrains in 
U t t a r Pradesh 1950-51 t o 1980-8-^) 
Year Net a v a i l a b i l i t y (000 tonnes) ^er cap i t a ne t a v a i l a b i l i -
t y (kg) 
Cereals Pulses Food 
grans 
10303 
10551 
12675 
11630 
17137 
17042 
21829 
Cer 
121 
119 
127 
108 
164 
152 
176 
eas Pulses Food 
42 
38 
45 
36 
30 
24 
?0 
gra ins 
163 
157 
172 
144 
194 
176 
197 
1950-51 
1955-56 
1960-61 
1965-66 
1970-71 
1975-76 
1960-81 
7657 
7996 
9329 
8762 
14452 
n 7 1 8 
19616 
2646 
2555 
3345 
2867 
2685 
2325 
2211 
The per Capita ne t a v a i l a b i l i t y of c e r e a l s and 
pu l ses in 1950-51 was 121 and42 ,0 k'ilogrames per annum 
r e s p e c t i v e l y . Among the years presentfed in the above t a b l e 
the h ighes t l e v e l of per cap i t a of ne t a v a i l a b i 1 i t v of 
c e r e a l s and food g ra ins was achieved in 1980-81 , whereas 
the h ighes t l e v e l of per c ap i t a net a v a i l a b i l i t y ofpulses 
was recorded in 1960-61. 
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Pro.-iectlons of Cereals and Pulses : 
The principal objectives'of planned economic 
development of the state is raising the standard of living 
of its people and it can not be achieved without providing 
for nutrition at an adequate level. The per capita net 
availability of cereals and pulses for the 2001 has been 
computed on the basis of 1981 data. In 1981 there were 110 
million persons, for this population the net availability 
of cereals, pulses was 19619 and 221 thousand tonnes respe-
ctively. The per capita net availability of cereals and pulses 
was 176, 120 kgm respectively. In 2001 it is estimated that 
there will be 183 million peoples in Uttar Pradesh, the 
net availability of cereals and pulses should be of the order 
of 32451 and 3655 thousand tonnes respectively-. 
Thus the major question is to increase the food 
supply without disturbing the ecosystem and also the food 
should ba with-in the reach of the people. 
Uttar pradesh has initiated Integrated water shed 
management in the catchment of food prove rivers.This will 
go a long way in preserving the environment, save the bunds 
from flood and preve'.t the loss s from the dt;;trLicti'n of 
crois, Inplfimrntation oT n^'v/ technology will help in incre-
asing the food production, "^ he catchment areas of upper 
Yamuna, Upper ganga (above Reshikesh of U.P.), Gomti are 
being treated through terracing, bund ng, afforestation, 
developments of plan-tation and grassland. 
C O N C L U S I O N 
Uttar Pradesh has an important role in the economic 
development of India due to highest population and tremendous 
area with comparasion to other s t a t e s of the country. 
In the f i r s t place in t h i s work the concepts of 
ag r i cu l t u r a l productivi ty and ag r i cu l tu ra l efficiency have 
been examined. The agr i cu l tu ra l productivi ty means how much 
could be produced from a Unit area by the help of natural 
advantages as well as man made f a c i l i t i e s to increase produ-
c t ion . While agr icu l tu ra l efficiency i s the maximum return from 
a uni t area of land, i t i s the resu l t of natural advantages of 
the so i l and climate on the one hand and farming technique 
on the other. 
The different approaches towards the measurement of 
ag r i cu l tu ra l productivi ty have been examined. Agricul tural 
productivi ty i s a multi-dimensional concept, which includes 
technological advancement, effect ive management of avai lable 
resources and organizational set up for the ag r i cu l t u r a l 
production. These factors affect the r e l a t ive production in 
any region. 
An attempt has been made to find out ce r ta in preeminent 
factors which are responsible for the development of ag r i cu l -
t u r a l production, which can be considered in three p a r t s , 
116 
firstly natural factors comprising, climate, soil, physio-
graphy of the area. Second, economic factors viz, land , 
labour, capital, market, and transport. Finally there are 
certain heterogenous factors such as technological improvements, 
system of land tenure, size of holding and government policies, 
wheat, rice and pulses are the main food stuff 
of the population, of India as well as Uttar Pradesh. The 
study, of trend, area, production and yield of rice, wheat, baii«y 
gram, maize, and pulses revealed that there was an increase 
both in area and production of rice, wheat and maize but in case 
of barley, gram and pulses there was a decline. The yield of 
all the selected crops maintained an over all positive rate 
of growth. 
The principal objectives of planned economic develop-
ment of the country is to raise the standard of living of its 
people and it can not be achieved without providing nutrition 
at an adequate level.The net availability of foodgrains per 
head per day might be drived by taking into account the whole 
productivity of any region excluding the wastage of about 12.5 
per cent of the whole production, the result divlddd by the 
total population, it further divided by 365, which will give 
the per capita availability of food per annum in the region. 
Further an attempt has been made for the requirement 
of food per person per annum in India and Uttar Pradesh . If 
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we assume A calories as equal to the weight of one p;rnm of cffood 
(according to Akyroi«t)then 2600 Calories will equal to the 
650 gr-ams or .65 kilogrames per adult per day, and annual requ-
irement of one adult will be 237.25 kilogrames per year per adult. 
If this figure of per adult per year multiplied by the total popu-
lation of region, that will give the accurate position of the food 
requirement. 
The per capita net availability of cereals, pulses and 
food grains for the 2001, in Uttar Pradesh has be- n computed on the 
basis of 1931 data. In 2001 it is estimated that there will be 
183 million peoples in Uttar Pradesh , the net availability of 
cereals and pulses should be of the order of 32431, and 3653 
thousand tonnes respectively . Whereas the present production of 
cereals & pulses is 267OO and 2A99 thousand tonnes,respectively. 
These a)ic( other related problems v;ill be considored 
in depth i^n the subsequent work. It would be interesting to examine 
\ 
the per capita demand as a function of income. If the average 
per capita urban expenditure riseS say by 100 per cent by the end 
of century. The urban food consumption in that year on the basis 
of the cereal consumption pattern for urban consumers at that 
level can be estimated. This estimate does not take into account 
the rate of inflation. 
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